
UNCLASSI FIED

AD 404 (48

DEFENSE DOCUMENTATION CENTER
FOR

SCIENTIFIC AND. TECHNICAL INFORMATION

CAMERON STATION, ALEXANfDRIA. VIRGINIA

UNCLASSIFIED



NOTICE: 1en overnent or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
goverment procurement operation, the U. S.
Government thereby incurs no responsibility, nor anmy
obligation whatsoever; and the fact that the Govern-
sent may have foriaated, furnlshed, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



co

bIIc

NNW j'

A M 77 A rW Af4UlFA



Best
Available

Copy



-i

5Jr4F7Zff541r WALS.i7WoV"rf

S.,

PREPARED BY Rick Urban APPROVED BY James F. Blair 3-9-59

CHECKED BY R, Winnie 3-6-59 APPROVED BY N. Bryan 3-10-59
SECURITY
CLASSIFICATION

SUPERVISED BY Wesley G. Frederick APPROVED BY J. Elton Hall 3-16-59
3-9-59

-4
SPECIFICATION DOCUMENT NUMBER D10-20,03'

TITLE SPECIFICATION FOR AIRBORNE FM/FM TELEMTRY

SYSTD2S

MODEL(S) WS-133A REVISION 1_ _DATED.--.377 -. 3
ISSUE NUMBER ISSUED TOI/

For Supplemental Information See
SSPECIFICATION CONTROL DRAWING -200 )

LIST OF ACTIVE PAGES

PAGI REVISION PAGE REVISION PAGE REVISION PAGE REVISION PAGE REVISION PAOF' REVISION
NUMBERa LETTER NUMBER LETTER NUMBER LETTER NUMBER LETTER NUMBER LETTER NU4•, LgETrTER

SEI TITLE PAGE If FOR

___ ___ 7 '"LIST OF A(TIVE PkGES - -

SAC BII? ,111- " .700.,



SPECIFICATION DOCUMENT PAGE

LIST OF ACTIVE PAGES
PAGE REI L a PAGE AVSO -AG -VSW PA E RVIW, ON G 1610 PA&G IEV151

NUIAAER ILETTER NUMISSR LETTER NUMBER LETTER INUMbER LETTER NUMBER LETTER NUMbER LETTE" 'TITLE ' j N • •)t•
PA-GE I - - -

TITLE -

RIV a• A, .3 N IZ3o- H A7 H
RN b INV f 4 1K 1 4~ As
RVc NN'•N 5 N 4o. N 46aNe. w K

RDI~Y a ~ NEo Z4 b ~Ngl 48b NzwK
RE Eve. IN " - S 2s-_ 48cI ti
RE.vf c 10 H 26 N A5481 , w,
REY 0 4 ' 27 B 4Be NEw.

RE•K. E Ba. H 28 4-9 L '
REV . F 9 5 29 5o0_
REV j G 10 5 3•0 5- - "

REV k H I_ H I1 Lk 35 - -

REV•. M I I E 32 8 53 _

' P FVm N Z 3354__
13 c 34- 55 L
I4 C 35" 5 56 B

1 05 _D .57 ES ...
- - l~o C 37 R- - _

117 N -38 IN S __

- -7 fo H 38 8 6o traw -

_, _17b WiEWN 40 61 Rw8
I"It. NEWtJ ,4 B 4-2.1, a,_

CL 1 .42. lu • Nwv'

b 19 3 A•3 - G4 N- wv!

c N Zo L 4 Br --- -,-

d wgw• m 1 L

PREPARED i -4-(Z REVISED BY OeN DATE CH LTR, SPECIFICATION NO.

TY'PEDBY -. Z7- M DIO-102D403

BOEING AIRPLANE COMPANY _ ', PACE TrT.I PAM.. j
9A~~ ~ 2-7000j

II



Q! ~REVISION
~>

> FOLLO'W DESCRIPTION Of: CHANGE WITH: REASON FOR CHAN4GE, CHANGE EFFECTIVE -CW Cwj>L
INFORMATIJON, PRODUCTION AND TOOLING INFORMATION, RERUN OCA'S. IFTC.

fllPage e. sAde o reieio page.

11age 1: ftragraph 3..2.2 deleted
iue:e I - Paragph 1*2w4 Eliminated option~al prov~islor~ -
Fafj,e 6* Paragraphi 3-1,1-1-4 addd reterence to PAO Dravaing

Page 6: Paragraph 3....6-Rvised to Jnclude components,. .r
AL,.e 7;, 9ection 3.,1.14.1, co~iplvtely rewri.tter to def Ina test i

po ints jr4 'k'

.Nragraph 3.14.1-*0- - rewritten to require W ~O '

pac 1a ge
Mro 7a: fýew page added (due to rew~riting Pa1ge 7) 1

Bgo8: t arapraph 3,0.l.2*4 - 1-4ewritten to defAino wiring,

ftgc ts * Paragrapii 3.1.1,246 3pec.f ted senarate aroun~d leads.
Page 9t Paragmph 3.1.103.2.3 Changed 95% to lQO%
f~ko 13.-t3kctions 3&1,2.2.1 anid 3,199* completely rewritten
& 24 to defirie de~ and perform~ance more oomploei3

?a&* 13t Paragraph 3.1*2*2.24 deleted,
& 14 3,42*24,.14 deleted

MSO1~ Section 3.1.2.3 - deleted
1tg $ % Paragraph 3,1..2,6.1 - added poeatenco on effeets ot

mas 1& Araap~e3a-z--io )*12.2.6.3 def iied
moduilat21ox anid 3inar:Lty

Page 17t Paragraphis 391.46.2,6 through 3.1*2v6.L2.13.
rovritten to more completely define RF 4

*P le 7a: JNev $go addI4 (dii to rdmrittlng pag~e 17)
Page Wt? Tab2 I Asvi±aed-= input. impedances to read 10(1%

Revlae4 inpuzt voltage .aarg* to read t2.5*$II voltso

rot

It4G, AIRPLANE COMPANY VIC0L O
SEAT~tE 14, WASHINGtoN mZ~



REVISION ]IFTTTVV
> FOLLOW DESCRIPTION OF CHANGE WITHi REASON FOR CHANGE, CHANGE EFFECTIVE •t

INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN ODA'S, ETa. I Iwi U ,I i l

Page 8a, Paragraph 3.1.1.2.7, Changea to read "A bonding
strap shall be used", etc., in lieu of "a bonding
strap may be used", etc.

Page 13, Paragraph 3.1.2.2.2, Replaced "3.l.2.4.2.1." with See Page Rev. f

Page 13, Paragraph 3.1.2.2.2.1, Replaced "47&." with '9 "9"
Page 16, Paragraph 3.1.2.6.2 Deleted "and section 3.1.2.3.1"

Reason for Chanoe: Engineering error
Title Page 1: Deleted list of Active pages, added reference

Title Page II for Active Page list, edded Reliabili
Group Signature.

Title Page II: Added new Title Page with complete list of
Active Pages.

Page Rev b, c, d & e: Added new revision pages.
Revised table of contents page "a" to list flig.t proof tests
for 10-20403-1 on page 24a in lieu of page 24.
Pa~e c, Rovired index page to include Figure 7, bw9 and 10;

changed titles of Figures 5 and 0.

Page 1, Par,,raph 1.2.2, added new pbrapl, i'*r rixeor
circuitry.

Paae 1, Paragraph 1.2.3, changed tm rea,4"subc-rrier m.ixer
output" in lieu of "subcarrier mixer smplifier out-!

Page 3, Paragph 2.1.1, Deleted reference to MIL-E-81,9R
Page 4, Paragraph 2.1.3, Deleted reference to AF Bulletin 1

67B (cancelled)
Page 4, Paragraph 2.2, Added sentence "Where conflicting

requirements exist", etc.
Pace , Paragraph 2.2.1, deleted reference to Subcontractor

Status Report Document EN-1011, addad reference to
Work Statement Document DC-3971.

Page 5, Paragraph 3.1.1.1.2.1, Critical Material3, deleted
all

Page 6, Paragraph 3.1.1.1.6, deleted all after first son-
tcce, added sentence "See paragraph 3.1.1 '-ý3",etc

Page 7, Paragraph 3.1.1.1.6 (Cont'd) deleted from this page
due to revision immediately above.

Page 7, Paragraph 3.11.1i.7, Between 2nd and 3rd sertences
inserted new sentence "The subcarrier oscillator
section ......... units".

Page 8, Paragraph 3.1.1.2.6, Re-written to detail groundinE
requirements.

Page 8a, New page added for ;aragraph 3.1.1.2.7 and ,ec'tion
3.1.1.3 due to revision immediately above.

Page 10, Paragrarh 3.1.1.5. Last sentence, changed "NMxer
Amplifier" -to read "Mixer".

Page i1t Paragraph 3.1.1.5.2, Last sentence, deleted all
after "Vendor".

Page 11, Paragraph 3.1.1.5.3, addwu new paragraph for Part
Number Changes.

Page lla, New page added for paragraph 3.1.2.1.4.ta due to n

BOEING AIRPLANE COMPANY
SEATTLE 14, WASHINGTON Dl 0-aO4oR

0 .M 1641 A-1-2 r)



- REVISION
IA, tA 0 w

20 FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE 1 3

09 INFORMATION, PRODUCT ION AND TOOLING INFORMATION, RERUN DOA'S, ETC. U AI

Po 2* Paragraph 3.1.2.11. .i(C~it' dT deee u oSeePaee.B tion of now page 11..
Pegs 12,- Paragraph 3.1.2.1.2.4, Deleted "qualification"
Page 13, Paragerph 3.1-2.2.2.1, substituted "Upper limit" fo3

"f"am "lover limit" for 1f

Page 15s Paiagrp 3.1.2.2.2.11, Re-votded. for clarity.
Page 15, Paragraph 3.1.23.3 Added now paragraph for mixer4

section requirements.
Page6 17, Paragraph$ 3.1.2.6.2.4 and, 3.1.2.6.2.5 moved to

16 deo to revision of paragraPh 3.1.2.6.2.2.
Page 17, Paragsraph 3.1.2.6.2.6, Included center froquncy toa.-

orence as part of stability requairment.
Page 17, PaeramPh 3.1.2.6.2.7, Defined center frequency.
Pope 19, Paragraph 4.1.2.2, Deleted "at no additional cost i

the D1var" .I
lags 21., Paregraph 4.3.1.3, Re-written to reference Figure

for vibration envelope requirements.
Page 23, Paragraph 4.5.1.4, Re-vrittem to mere clearly dofn

the temperatuare-altitude teut.
Page 23, Pars. 4.5.1.4.1 re-numbered to 4.5.1.4.2 due torot

lisin Iuaediatoly above. i
Pape 23&, Nov page added now for 4.5.1.6 due to re-writingre

Page 23&, Para. 4.5.1.6, Re-vritton to det~ail the interforenc4

Page 27, Parm. 4.73.3 added nov para. for Evidence of Acce-
tamce test.

Page 31, Purn. 6.1a1, External cooling provisions deleted;
pars. re-written to more clearly describe cond~itionu
during operating life.

Page 32,, Para. 6.2.1, changed "6.4.3" to read "112-3971"
"Design proposal submitted" changed to read "design
proposal information submitted".

Page 35, Pars. 6.3.10, Re-worded to more completely define
reliability.

Page 38o Parm. 6.4.3.1.3, Pzroposal Revisions, deleted all.
Page 38, Pars. 6.4.3.1.5, Quotation Program Schedule, del.

all.
Page 39,, Paragraphe 6.4.3.2.1 to 6.4.3.2.5 inclusive which

required reliability program, outline drawings,
scehmtiou, cutaway dravings and brochuret deleted.
Reference mAde to D2-39T1 for liat of specific exhi.
bits required.

Page 41p Pars. 6.4.4.3, Installation and )I~inteawwo Instruc-
tieme requirements, deleted all.

Page h1, Pararap 6.4.4.4, Preauotion Drawings requirma~ntes
re-mritten.

Page 46, Pars. 6.6.1, Requst for Quostation re-worded.
Pape 46, Pars. 6.6.2, Deleted reforonce to pars. 6.4.3 in

lift of D2.3971, Paragraph re-warded.
Page 46, Para. 6.6.3, Deleted last sextenee.C. )Page 116, Pars. 6.6.4, Firm quotatin, d"lete gall.
Page 46, Pars. 6.6.5, Puchsase Order,, re-worded.

BOEING AIRPLANE COMPANY MOD L -NO. PAGE_SEATTLE 24, WASHINGTON D)10- 00 ~t t )3 hi



REVISION U5U

> FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE 39 U

( • INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN DOA-S, ETC. d hi
(B Pae 4v Pana. 6.6.7, Deleted "subject to proprietary Page Rev. f

restrictions stipulated by the Vendor", in (a)
deleted "Detail" and added "per 6.4.6.4 ", in (c).
Added "Program" and added (e) "Interference Control" Oto.

hReason for Cha!gWe Clarification of Specification
Page as Table of contents, changed page "24" to "24a"
Page c, Added Figure 1U, Siock test spectrum
Page 1, Para. 1.2.3, Deleted "or as an alternate, the R.F. ampli-

fication may be incorporated within the transmitter unit."
Page 2, Para. 1.2.6, Added first sentence "Bch complete systea

.... supply', an substituted "these" for 'the above".'
P&M 3, Para. 2.1.1, added reference to MIL-F-14072 and AIL-E-,

5400C for groupin6 and usage of dissimilar metals.
Page 4, Par". 2.1.4, Deleted reference to MS335u6 for grouping

and usage of dissimilar metals.
Page 4, Para. 2.2.1, addeu reference to Finish Document D2-4051.
Fabe 6, Para. 3.1.1.1.2.3, Aevised to require fitishea in accord

with D2-4051, £n lieu of "dictated by the metals used".
and subject to BAC approval.

Page 6, Para. 3.1.1.1.2.4, New para. added requiring grouping
and usage of dissimilar metals in accord with MIL-F-
14o72 and ;'.L-E-540OC.

Page 6, Para. 3.-1...4, Revised para. heading to read "Main-
tainability" in lieu of "Maintenance Convenience"
added sentence "Maintainability shall be considered" 4c.

Pao 7, Para. 3.1.1.1.9 added requirement for DC test receptacle.
Page 7, Para. 3.1.1.1.10, Moved to pats 7a to gain space. Also

deleted 2nd sentence "Space provisions must be made
within the envelope to replace the subcarrier osciila tr
package with a package of ten Eubcarrier oscillators
without cliange to the RF and hibh voltage power aupply
sections*

Page 8, Para. 3.1.1.2.3, Changed to read "shall be ThC type inh lieu
of "1sall be TkC King Electronics Type".

Page b, Para. 3.1.1.2.6, Substituted "the RF chassis" for "ease"
and "leads" for "teriainals (leads)".

Page 10, Para. 3.1.1.3.2.6# Revisec to read "140 db" in lieu
of "i$6 rb" replaced "between 1)0 cps to 300 cpa for
ib0 seconds "witn "below 300 cps". Deleted last
sentence about acoustic noise effects being covered
by vibration and acceleration requirements of
3.1.1.3.2.2 and 3.1.1.3.2.5.

Page 10, Para. 3.1.1.3.2.7, Deleted last sentence about angu-
lar oscillation excitation being covered by vibration
and acceleration requirements of 3.1.1.3.2.2 and
3.1.1.3.2.5.

Pago 10, Pare. 3.1-1..41, changed to read '4.0 minutes" in
lieu of *3.5" minutes.

1I)

BOEING AIRPLANE COMPANY -ODEL .NO PAGE _

SEATTLE 24, WASHINGTON' D ti c- 20+40 ,eV.

SAC 1681 A-R2 -400



I-- 7VTT ,-T
at REVISION

> FOtLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE • ., 1
INFORMATION. PRODUCTION AND TOOLING INFORMATION, RERUN DO,.', TC. WI ILL M 1 0. Lu

) B Page 10, Para 3.l~ in last sentence de~eted "mixer' and '96, v
added "two".

Page lla, Para. 3.1.2.1.1.5, New para. added for transient
potentials.

Page 13, Para. 3.1.2.2.1.1, changed to read ".5.0 volts" in
lieu of "+2.5 volta" for F "zero volts" in lieu of
"-2.5 volts" for f2 "±O.0050 volts" in lieu of
"t0.0025 volts"for fl and f2.Page i•., Para. 3.1.2.2.2.1, inserted p)hrase "when b timaes the

rated positive input volta.1 e is applied, i.e.," and
deleted negative voltage requivements. Also added
sentence requ.rin6 voltage limiters.

Pa,;e 14, Ara. 3.1.2.2.2.3, Revised to read "0 or +5" in lieu
of "Z2.5".

Page 14, Para. 3.1.2.2.2.6, Aevised to read "0 to +5" in lieu
of t 2.5"

',.e 15, Para. 3.1.2.4.1.2, hevised to read "1.W;6" in lieu
of "0.05%p.

tage 1,, Para. 3.1.2.4.2, added provisions for siort circuit
iaolaLion.

Pace 16, Para. 3.1.2.i.1.2, Revised to road "l.O%1" in lieu
of "O05% and added sentence "The prmanry...oi~ms"

?age 16, Para. 3.1.2.5.2, added 2nd sentence "Die ninth voltage
power Lupply .... or circuit breakers".

Page 16, Para. 3.1.2.6.2.2, Deleted requirement for reducing
I power output to 5 watts.

Page 16, Para. 3.1.2.6.2.4, Revised to specify antenna conduc td
radiation & added radiation requirements in the
receiver passbands.

Page 22, Para. 4.5.1, added "and shock".
Page 22, Para. 4.5.1.2, Revised to require simultaneous random

and sinusoidal vibrations per Figure 5 and 6 in lieu
of sinusoidal vibration followed by rancom vibration
per Figures 5 and 6.

Page 24, Para. 4.5.1.7, Rewritten to reference Figures 9 and I
and to more clearly define the reliability test.

Page 24a, Iew page added for para. 4.5.2 due to rewrttin•, of
para. 4.5.1.7.

Page 2.k, Para. 4.5.1.8, An. para. added for otner environmen-
tal tests such as sand and uust, salt spray, etc.

Page 24a, Para, 4.5.1.9, Added ncw para. for .)hock test.
Page 4Y Table l, revised input voltage ran.4e to reac "0 to +5"

volts in lieu of "±2.sI"; tolerance on input impedance
specified, and preference for hijiher nr inal input
impedance stated.

Page 55, Figure 3, Optional provision for Xegulatur re,,oved in

two places, power flow vector from reulator to mixer
rem~oved in two places.

•ag !ý6# Figure 4, revised vioration envelope to read U.4 double
amplitude 5-16 cps, ± 51 16-50 cps, t 2U 50-300 cps in
lieu of ±t4 5-14 cpS, +5U 16-112 cps, ±l0G 160-600 cpc.

Paoe 5T, Figure 5, Added ".0Ou025 DA" and substituted "115.
cps" for "15.7 cps".

___ Page 58, Figure 6. Revised curves 02/cos was 0.2 from 75 to 2 0 cps.

BOEING AIRPLANE COMPANY MODEL NO. PAGE
"SEATTLE 24, WASHINGTON D10-20403 JR v

BAC 1681 A-02 i A?7nn
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.J >__ _________________-- -..-....... I d 4- -
> FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE 1 a.. U .

INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN DDAS, ETC, % .W

SPage 59, Figure 7, Nowv, vbaineelpaddfoacp-,
tance tests. ri

Page 60, Figure 6, Nov, Shock test spectrwia added.
Page 61, Figure 9, New, Simulated Flight Enrxonment, Sinus- _ I P ks b,oida. vi,.brat'ion+. 4 <u 1 I
Page 62, Figure 10, 'ew, Simulated Flight Environment, Ran- .. O r

d=r vibration.

Reason for Chaznge: Cometion of Basic Design '] 4"

Revision B Changes _ffecrtive: R&D Missiles 003, 004, .401 - 4314 _ .

C Pa e 4, Para. 2.2.3, Added reference to letter designatin, SE . RIEV.
center frequencies to document list. PAGE 9

%.o ... %r. 3_.1.3'2.3y O" -.... ... type. &A or DE

cor'eoters to type
Page 8, Para. 3.1.1.2.3, Revised to read "type DAD or D-D"

in lieu of "type DA or D.6"and "type ThC or V" in
lieu of "ThC type".

Pade 8, Para. 3.1.1.2.6 (a), Added statement indicating use
of transformer to provide DC isolation.Page lla, Para. 3.i.2.1.1+4, Revised to allow RF tunis,6 co•- P
trol to be accessible for adjustment after asseeuly

of the unit.
Pa,;e 13, Para. 3.1.2.2.1.1, Revised to read "f 2 -f " in lieu

of Of -f ". Deleted abbreviations for ai1 and df12 .
PaLe 13, Para. 3. .2.2.2.l, Completely revised par&. to

replace frequency deviation limit requirements with
requirements for SW0 adjacent iAnd ed,,e attenuation.

Page 14, Para.3.1.2.2.2.7, Revised to read "f 2 to f 1 " in
lieu of "fIto f ". Revised to allow output voltage
of SW) to vary i5% in lieu of 10%.

Page 15, Para. 3.1.2.h.2, Revised to read "across the power
terainals within an SCO" in lieu of "across the
regulator unit uutput terminals feeding a particulai
SwOI.

Page 16, Para. 3.1.2.6.3.1, Deleted requirement for fleu-
ibility of RF amplification provisions as reards
to adjusting to center frequencies.

Page 16, Para. 3-.1.2.6.2.1, Revised to clarify lead
impedance requirements.

Page 16, Para. 3.1.2.6.2.2# Revised to read "shall not exceee
17 watts" in lieu of "shall not exceed 15 watts".

Pa,;e 16, Para. 3.1.2.6.2.4p Deleted receiver passband "8.0-
9.5 lao".

Page 17, Para. 3.1.2.6.2.7, bovised to add reference numuer
of confidential letter designating the assigned
center frequency.

Page 13a Para. 3.1.2.2.1.3, Added new para. to specify
frequency modulation requirements.

BOEING AIRPLANE COMPANY .OEl NO. --.......

SEATTLE 24, WASHINGTON DIO-1O+403 K&."
8AC I68 .A-A2 2-'000
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2 FOLLOW DESRMIPTION OF CHANGE WITHi REASON FOR CHANGE, CHANGE EFFECTIVE U• • .

0 INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN DDA'S, ETC. a U -. - w.

a'
C 1 ?age 17j Pars. 3.1,2.6.2.8, Revised paragraph to replace LA

± 7.5t 1 kc wit,,± 4 1 kc, 8.0 1 kc with±6 t 6 ,
t 1lkc, ±t 21±t 2.5 kc with I1 it IIkcI, 30±1 3-kc
wit± ± 27 t 3 ko, and 1 46 t 5 kc with± 64 ± 7 kc. jaD

Page Via, Para. 3.2.i, Revised to add reference number of 0, 0,freyee17a.confidential letter designatinj the assigned center WIt 1 N' N I ,
frequegncy. la

Reason for Changes Completion of basic desian and clarificatilo ~..X
of specification.pI

l Revision C Changes Effective& RLD Missiles 003,00,401-434 LI

) iTitle Page III, Revised list of active pages. • )' )i

Rev. Page g, Added Revision Dto the revision page.
Page 4, Para. 2.2.1, added ref. to BAG Document.D2-4751. > 0
Pago 6, Parairaph 3.1.1.1.5, added to end of paragraph Q -, . '

"as noted above".
Page b, Paragraph 3.1.1.2.5, added to end of paragraph

"whenever design permits".

Page 15, Para. 31l.24.1~ Deleted-eurreat monitor-,ng provision
Page 15, Para. 3.1.2.5.1 Deleted nt monitoring provislonm ;0) Z

!Page 43a, Added page 43a, Paragraph 6..6, Photograpnc i , . '

Pageas jg Corrected effectivity of Rev. B&C to "401 to 434"
Reason for Changei Completion of basic' design and Air Force

requirement on photographic coverage. I

%Change Effective: R & D Missiles O03,004s,401-434.

iI

DwOL NO. PAGE
BOEING AIRPLANE COMPANY Dlo-204o3 Rev.

SEATTLE 24, WASHINGTON 9

SAC 1i61 A-42 : .,-000



REVISION

> FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE U w
INFORMATION, PRODUCTION AND TOOLING INFORMATION. RERUN ODA'S, ETC. W U 0

I Title Page I, added new change letter "E". 1.0

Title Page II, added change letters to revised pages list
ape 4#, I*kaw. 2.2.1, deleted D2g-a4751.

Rev. Page h, Now page added for change "E" description. 11
Page 7a, Para. 3.1.1.2.3, added Power Supply and Power J +

Amplifier Connector information. Paragraph
removed from Page 8 and added to Page 7a.

Page 8, Para. 3.1.1.2.3, reoved paragraph from page 8 6
and added to page 7a.

Page Iij, Par-a. 3.1.2.1.1.3, added maximu= ripple require- IMmeat. Changed ',DC battery power source" to "DC IT
power system".

Page 13A, Para. 3.1.2.1.1.5, deleted "due to switching
auxiliary power supplies". Changed "40 volts" Z <0
transient potential to "28112 volta,'. i o

Page lha, Para. 3.1.2.1.1.6, added new paragraph for
overvoltage and undervoltage protection.

Page 43a, *Deleted page. Photographic coverage, Para.
6.4.6, no longer a requirement. '>

Reason for Change: Clarification of specification. Vendor
request, equipment is in accord.

*To reduce scope of photography requirements.

Change Effective:

SA0I & on
SBOl & on
30O1 ,• an
SDMI & on
SEOI & on
SF01 & on
30O0. & on
AP01 & on
ACO thru AC-17
ADOl thru AD-13
AEOi thru AEO4

Sl OS, INO. PAG;E
BOEING AIRPLANE COMPANY MOE NO -PA40GE

SEATTLE 24, WASHINGTON DRev. h
SAC 1681 A-02 'l,,



E P O A VISION
INFORLLTOW DE RODICTION OFCAHG WITH: REASON FOR CI4ANO, CHANGE EFFECTIVE

c INFORMATION, PRODUCTION AND TOOLING INFORMATION. RERUN DDA'S. ETC.. ,. W of

F Title Page I, ased *hange letter 7U .
Title Page I1, added change letter "11 to list of active
pages*

Rev. Page i, new page added for Rev. "F4' description

Page 24, Paragraph 4.5.1.7 Replaced "Demonstration of artis- " 9
factory reliability wi•l be completed dhen the 7
sytems have operated for 80 cycles each with no LU

discrepancy or 150 cycles each with a total of no ZZX>-
more than one discrepancy, or 205 cycles each with o,40
a total of no nwre than two discrerancies" with - ,
"Demonstration of satisfactory reliability will be
completed when one system has operated for 75 -

cycles with no discrepanc"'.

Reason for change: Program cost reduction.

Change effective: SAOI & on, %901 & on, 8001 & on, MlO1
& on, SM1 & on, SF01 & on, GO1 & on, ABO1 &
on, ACOI thra AClT, ADO1 thru ADl3, & AEOI thru
AWL4.

BOEING AIRPLANE COMPANYSEATTLE 24, WASHINGTON D-2 Rev'# •



REVISION Ci .

> FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECT!VF A • - :

INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN DDA'S, ETC. W' Wl U e III 
1

U

G Title Page, added chrnge letter ".
Title Pa"e II, indicated revised pages. N-0J"

Rev. Page J, description of Rov. G chaneL. 10ý
Pa e a, added -2 and -3 to index. W-1 - I

i Page c, added -2 and -3 to figrure in'Jnx.
Pa v 1, ?arapralrl.l and 1.2, addedi -cronee to -2 and -3 A -J

systems. 4-)
Pape 4, Para-raph 2.2.1, added D2-).,962 to "'ablicatinns listing. N
Pa,;3 5, Paragraph 3.1, changed "10-20L03" to "10-20403 & -2". 1
Pagc 17, Para-raph 3.2, chanjed 1110-0403-1" to "10-20h03-1 & -3
Page 20, Paragraph 4.3.1, cnan7ed '1,0-2o403 & 10-20403-"I to ,

"W014 03, -1, -2, and -31I
Paf-e 21, Paragraph )1.3.2, same as change to Paraw:raph 4.3.1.

Paragraph 4.., changed "l0-23h03' to '10-20403 & -2".
Paragraph 4.4.2, changed "10-20403-1" to '10-2C403-1 &

Page 24a,Paragraph 4.5.2, changed "10-20403-1;' to "1O-?0L03-1,
-2 and -3".

Pace 26, Paragraph 4. 6 .2, changedl "10-20403 A 10-20403-1" to
"10-20403, -1, -2 and -3". Added functiLonal test
document nurber, i?-L26-.

Pae 31, Paragraph 6.1, chanted "10-20403 and 10-20403-1" to
"1iO-20h03, -1, -2 and -3".

SPa4e 49, TbeIe I, same change as Para,-,ra-,h 6.1.
Pape 55, Figure 3, chcnged "10-20103" to "1O-2003 or -2" and

"10-20403-l" to "I0-20403-1 or -3". I

Ileason for Chan'e.
PRR 1544 STL request for r-noval of test connector :

dust caý: chain, I
PRR ir61 Provide for :-torn n-,:fti.-e matinr of DPG I

connectors.
±PRR 1563 Provide for nore ositi', matin: of DED

connectors.

Effectivity: I•WA 30M9, ADOl & ON, AC04, J;Ol & 011,

BOEING AIRPLANE COMPANY | MDEL_ NO. PAGE

WS-133A DI 0-20403 REV, j
2-C AO



REVISION

w FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE i i: ;

INFORMATION, PRODUCTION AND TOOLING INFORMATION. RERUN ODA'S, ETC. tr M1 ' i
H Title Page, added change letter "H" and date.

"Title Page II, indicated revised pages.
Rev. Page K, description of Rev. H changes.
Page 4, Paragraph 2.2.1, deleted "D2-2444" and added -\0

"GM 07-59-2617A.",I
Paragraph 2.2.3, corrected "12-4446-8-3161" to read ,!.
"2-4446-8-216."

Page 7a, Paragraph 3.1.1.2.1, changed "D2-2444" to N 1OI

"GM 07-59-2617A." 0
Page 8, Paragraph 3.1.1.2.6, changed "D2-2444, paragraph

* 3.2.2.1" to "GM 07-59-2617A, paragraph 3.2.9."1
Page 8a, Paragraph 3.1.1.2.7, changed "D2-2444" to

"GM 07-59-2617A." 6-
Page 11, Paragraph 3.1.2.1.1.3, changed last sentence "The

maximu current shall not exceed 4.0 amperes" to IL

"The maximum current shall not exceed 4.25 amperes
under all operating conditions except for 2:1 and

5:1 VSWR load conditions where a maximum current
17,of 4.5 amperes is allowable."

Page 17, Paragraph 3.1.2.6.2.7, corrected "2-4446-8-316" to
read "2-4446-8-216."

Page 17a, Paragraph 3.2.1, corrected "2-4446-8-316" to read -

"2-4446-8-216." I

Page 23a, Paragraph 4.5.1.6, changed "D2-2444" to
"GM 07-59-2617A."

Page 47, Paragraph 6.6.7, changed "D2-2444" to "GM 07-59-

2617A. •

Reason for Change:
(a) To inorease maximam allowable system current per .

BMC authorization (Letter 2-6311-4/6A dated 3-8-1). I
(b) BMD/3(C/STL direction to replace MIL-I-26600 with j

GM 07-59-2617A as specification for RFI testing of I
WS-133A equipmnt (CCP 354). H i

1,11. Effectivity:

.. ,," SAO thru SGO1, AB02, ABO4, AB05, A"39, EWA 3019,
AD04 thru AD23, and AI0 thru AE06.

// MODEL NO. PAGE

B O E IN G A IR P L A N E C O M P A N Y 
. .... ...

SEATTLE 24, WASHINGTON WS-133A D1O-20403 REV. k

bAC 1681 A-R2 -- _o . * -



REVISION a

w FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIvE U"" INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN DDA-S, ETC. C r •

H Title Page, added change letter "HN and date. -

'Title Page II, indicated revised pages.
Rev. Page K, description of Rev. H changes. i -
Page 4, Paragraph 2.2.1, deleted "D2-2444" and added t ,

"GO 07-59-2617A." r ; ' '
Paragraph 2.2.3, corrected "2-4446-8-316" to read\i
"2-4446-8-216."I

Page 7a, Paragraph 3.1.1.2.1, changed "D2-2444" to NJ "
"GM 07-59-2617A." 0

Page 8, Paragraph 3.1.1.2.6, changed "D2-2444, paragraph W0 ,,w
3.2.2.1"1 to "IGM 07-59-2617A, paragraph 3.2.9."1

Page Sa, Paragraph 3.1.1.2.7, changed "D2-24441" to
"GM 07-59-2617A." 15 6

Page 11, Paragraph 3.1.2.1.1.3, changed last sentence "The
maximtm current shall not exceed 4.0 amperes" to (."
"The maximum current shall not exceed 4.25 amperes
under all operating conditions except for 2:1 and
5:1 VSWR load conditions where a maxim=m current
of 4.5 amperes is allowable."

Page 17, Paragraph 3.1.2.6.2.7, corrected "2-4446-8-316" to
read "2-4446-8-216."

Page 17a, Paragraph 3.2.1, corrected "2-446-8-316" to read
"2-4446-8-216."

Page 23a, Paragraph 4.5.1.6, changed "D2-2444" to
"GM 07-59-2617A."

Page 47, Paragraph 6.6.7, changed "D2-2444" to "GM 07-59-
2617A.•"

Reason for Change:
(a) To inorease maxinm allowable system current per

BMC authorization (Letter 2-6311-4/6A dated 3-8-1).
(b) BMD/31C/STL direction to replace MIL-I-26600 with

GM 07-59-2617A as specification for RFI testing of
WS-133A equipment (CCP 354). j

Effectivity:
.- ; SA0 thru SO01, AB02, ABO4, AB05, ABO9, EDA 3019,

ADO4 thru AD23, and AEOl thru AEO6.

.11 ii

MODEL NO. PAGEBOEING AIRPLANE COMPANY N PAGE
SEATTLE 24, WASHINGTON WS-133A DIO-20403 REV. k

bAC 1681 A-R2 .. .. ... ..



REVISION o

FOLLOW DESCRIPTION Of CHANGE WITH: REASON FOR CHANGE, EFFECTIVE U

INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN .DAS, ETC. . l.

J Title Page 1, added change letter "J" and date. I
Title Page II, indicated revised pages.
Page 1 (Rev.), description of chafee.
Page 26, Paragraph 4.6.2 completely revised to include funct- .'

ional teat information for each dash number. %

Reason for change: To clarify functional test requirements.

K Title Page I, added change letter "K" and date. ei

Title Page I1, indicated revised pages. j1
:Rev. Page 1, description of changes. \ "-
'Page b, added "16.7 Specification Waivers." . u 07Page 48a, 48b, 48c, new pages adding para. 6.7. ' "
Page 4, Added Boeing letter reference under correspondence'. ", L
Reason for changet To include a o AP waver

NRUJJ, Ett)i. IN 'sC.'-k A t~
L Title Page 1, added Revision Letter L H

Title PenIo1, added Revision Letter L
Revision Pe 11 described the Revision L changes ' ,
Page a4 added -10 and -11 Specification Numbers
Page o, added -10 and -11 Specification Numbers
Pge 1, describe -10 and -11 system
Page 5j added -10 Specification Number
Pa9g 17, added -11 Specification Number
Page 20, added -10 and -11 Specification Numbers
Page 21, added -10 and -11 Specification Numbers .

iPage 24., describe the applicable preproduction Teat Require- \ '"
meats for -10 and -11 systems. ' J

Page 26, added -10, .11, -12 and -13 Specification Pmbe~rs
Page 31, added -10 and -11 Specification Numbers I •
Page 49, added -10 and -11 Specification Numbers I
Pae 55, Added -10 and -11 Specification Numbers

R eaoma for ohane , Toassig now spartibe for e ith
imprved. Sections.

Revisit Page 1, deed Revision .. hang... .

Title Page I, added Revision Letter "14".Title Page II, added Revision Letter ".•."Revision Page 1; described Revisior "W1 change. ,

Page d, new pagel added list of Material page.
Page 4a, new page; added Boeing corresoondence.
Page 48c, added para. 6.7.2. z W

4," {-'• Pages 48d and 48e, new pages; added para. 6.7.2. C 1

UZI'
Reason for Change: To show final approval statue of W/7K cr

Telemetry Equipment. Per, AN 2 (P 741 0

I.MDL NO. PAGE__
BOEING AIRPLANE COMPANY J. 1 PG

SEATTLE 24, WASHINGTOt4 W-233 D10-20403 , Rev. 1



REVISION au

LU FOLLOW DESCRIPTION OF CHANGE WITH: REASON FOR CHANGE, CHANGE EFFECTIVE c 2
... ,INFORMATION, PRODUCTION AND TOOLING INFORMATION, RERUN ODA'S. ETC. U

" N Title Aý added Revision Letter "N"
- - Title Page 'TI, Revised list of active pages.

Revision Page m, described Revision N changes.
Page a, Para 3.1 revised to delete "& -10".

Para 3.2 revised to delete "& -11".
Added para. 3.3 "Design Requirements for 10-20403-10".
Added para.. 3.4 "Design Requirements for 10-20403-11"1. Ld

Page o, added Figures 11 and 12 to Index.
Page 1, corrected Fm/hl telemetry system part nmmber to U

(10-20403-1, -2, -3, -10 and -11). c
Page 3, Added IIL-D-70327 to Specifications, Military. - OL Ill
Page 5, Deleted -10 from Section 3.1. OILI
Page 17, Deleted -11 from Section 3.2. " >

"/ Page 17b, New Page, Design Requirements for 10-20403-10. 'i 4 q)
/Page 17c, New Page, Design Requirements for 10-20403-10.-A-1 L LPage 24a, Deleted Paragraph 4-5.3 Uj
Page 24b, New Page, Paragraph 4.5-3 Preproduction Tests U" -14

for 10-20403-10 & -11.
Page 26, Paragraph 4.6.2, Changed references from D2-4862

to applicable paragraphs of D2-4862-1.
Page 63, New Page, added Figure 11.
Page 64, New Page, added Figure 12.

Reason for Changes To include revised vibration requirements
for -12&-13.-).To separate WV133A system (-2 & 3)
requirements from US113B system (-10 & -11)
requirements "fvr.ý clarification of subsequent revisions.

Change Effective: All (WS133B)

STHE BOEING COMPANY MODEL NO. PAGE
SEATTLE 24, WASHINGTON DS-1•33 P10-20403 R EV -M
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SlPor Approval@ and Clearances, see D2-4858.

Final anproval Is granted to these unite. The
vendor is United EleotroDynamica Incorporated,

Pasadena, California; Vendor code number 0011.

10-20403-13 _>

10-20403-12

10-20403-11

10-20403-10

Vendor P/N
1()-20403-9 L- 12966-3

SVendor P/N

10-20403-8 12967-1

SooH Vendor P/N

Vendor P/N
10-20403-6 12966-1

S 00 -Vendor P/N
10-20403-5 12967

SVendor P/N
10-2043-4. 129,66-0

Vendor P/N
I0-90&0•-3- U-•1 -3

[! Vendor P/N
10-20403-2 12819q-2

1024-- LVendor P/N

SVendor PiW
10-20403-0 -- 1?P9_

REQD PART OR IDENTIFYING N MATF-IAL MATERIAL SPFC
NUMBE•R , •)$SC(•IPTION

LIST OF MATERIAL

IDENT NO.
Airborne W DI-040N

Telemetry System 81205 DAo-2o4o3

_SCALE IAP o4(647)-289 Is_ d

U3 4316 OOOO*REV. 12/61



F. V MISYM

> Par Approvals and Clearances, see D2-4858.

SFinal aTDroval Is granted to these units. The

vendor is United ElectroDynamice Incorporated,
Pasadena, California; Vendor code njmbepr OPOll.

10-20403-13 _

10-20403-12

10-20403-11 _>

10-20403-10

Vendor P/N
S10-20403-9 L- 12966-3

SVendor P/N
10-20403-8 12967-1

H Vendor P/N
I0-;)odoC)-7 1/ '~Q66-2 _____ ________

Vendor P/N
10-20403-6 • 12966-1

-2 5Vendor P/N
10-20403-5 H 12967

SVendor P/N
10-2040 -4. 1 -660

Vendor P/N

SI Vendor P/N

10-20403-2 181 q-2
SLVendor P/N

10-20403-1 i- 1__819-i

_ Vendor P/N
10-20403-0 12P19 I I

REOD PART OR IDENTIFYING NOENC.ATURMATERIAL MATERIAL SPEC WT
S NUM..BER D[--SQCýPTION MATERIAL MATRIASP___

LIST OF MATERIAL
CODE SIZE

Airborne /PM IDENT NO

Telemetry. Sstem 81205 D10-PO403

Fs Z_ V. S LE AP 04(647)-289 _ d

L)J3 4316 OOOO-REV. 12, 61



SPECIFICATION DOCUMENT PAGE

1I. SCOPE

1.1 SYSTEM FUNCTION L
This specification outlinee the characteristics and performance
requirements of airborne FM telemetry systems (10-20403, -1, -2,
-3, -10 and -ii) for use in research and development flight
tests of an intercontinental ballistic missile.

1 .2 SYSTEM COMPONENTS

The systems speicified herein shall consist of the following
major components as shown in block diagram, Figure 3. Systems
10-20403 and -1 are physically interchangeable. They differ
electrically only in transmitter center frequency.

Systems -2 and -3 are electrically interchangeable with systems
10-20403 and -1 respectively. Physical differences are as &
noted on Specification Control Drawing, 10-20403.

Systems -10 and -11 are electrically and mechanically inter-
changeable with the -2 and -3 but are improved through incorpora- L_
tion of higher rated tubes and related circuit changes.

1.2.1 Subcarrier Oscillators

The subcarrier oscillators shall convert the output signals
from transducers and signal conditioners into frequency modu-
lated IPIG subcarriers.

1.2.2 Mixer

The mixer circuitry shall accept the -modulated subcarrier
oscillator output signals, mix these signals, and provide a
single modulating input signal for the RF Section transmitter.

1.2.3 RF Section

The RF Section shall consist of an RF transmitter unit and RF
amplifier unit. The RF Section shall be suitable to accept the
subcarrier mixer output voltage and produce a frequency modu-
lated RF signal which will in turn be fed to an antenna triplexer.
(Not part of this specification).

1.2.4 D.C. Regulator

A D.C. regulator shall provide all power required for the
subcarrier oscillator units.

PREPARED I __SPECIFICATION NO.By JREVISED BY oCH DATrE oCN LTR.

TYPED BY II___ Z-2-Ii4a L. DIO-20403

I , .L. 4-3a.63 N ,
BOEING AIRPLANE COMPANY PACE 1



SPECIFICATION DOCUMENT PAGE 6 I

* 1.2.5 N4• Ialtm.ZtLb• hzm

tOe hgh volta6e pPwew sAPPl shall furnish all the power
required for the "1 seotiom.

1.2.6 02=22W mo,•ti-,, sitn

104ob 0 6 SYte m shall ,1110`0114oue two ooaponent 1mouting
Structures - One for the 800 seotio Kixzer oirm~tty amid
D.C. Reglator ad the other for the R.r. seotion eM RHio
Voltage PO Supply. The oompownt munting struotures
shall PwOVids all of the lbresosl support required for
these oouponts, shall contain all inter-oomponnt eleotrioa.l
wiwing, aM shall provide heat winks as required.

PREPARED fTISrE IFIA1InN NO.
BY _,.REVISED By DCN ['AT( I N LT

TYPED II7 1 71' 10-20403

BOEING AIRPLANE COMPANY -P - 2

8AC 1174B-



SPECIFICATION DOCUMENT PAGE

2. APPLICABLE DOCUMWNTS

2.1 GOVERN0iT DOCUMENTS

The following government documents of the exact issue noted,
together with the noted revisions thereto constitute a part
of this specification, but only to the extent defined herein.
In those cases where the document listed is not dated, the
issue in effect on the date of invitation for bids, shall
form a part of this specification. Where conflicting require-
ments exist, tie requirements of this specification shall
govern.

2.1.1 Specification - Military

MIL-D-5028B "Drawing and Data Lists, Preparation of Manu-
facturers", dated 20 Augubt 1956.

MIL-E-5400C "Electronic Equipment, Aircraft, General
Specification for", dated 15 July 1958.

MIL-D-548OC "Data, Engineer.4ng and Technical (Reproductior
Thereof)", dated 29 September 1954-.

MIL-T-9107 "Test Reports, Preparation of", dated 13 July
1953.

MIL-E-005272B "Environmental Testing,. Aeronautical and
Associated Equipment, General Specification
for", dated 5 June, 1957; with Notice 2 dated
June 21, 1957.

MIL-F-14072 "Finishes for Ground Signal Equipment",
dated 15 May 1955.

MIL-D-70327 "Drawings, Engineering and Associated Lists",
2.1.2 Standards dated 16 March 1959.

MIL-STD-12A Abbreviations for Use on Drawings" dated 12
March 1952.

MIL-STD-26 "Approved Method for Assignment of Lrawing
Titles", dated 2 June 1958.

MIL-SID-i29B "Marking for Shipment and Storage" dated 10
April 1957 with Change Notice - I dated 6
January 1958.

MIL-STD-130A "Identification Marking of U.S. Military
Property" dated 8 September 1958.

MIL-SMD-442 "Telemetry Standards for Missiles and Air-
craft" dated 26 September 1958.

PREPARED 'TSPECIFICATION NO.
BY REVISED BY OI DATE DCO LTR.

TYPED BY R. v &I-T-S E5 B D10-20403

OI-APA, L.C N 4-3o-PA N I
BOEING AIRPLANE COMPANY PA== ,



SPECIFICATIONt LOCUMtLki PAt.E

2.1.3 Publications

ANA Bulletin 143d "Specification and Standards, Use of", dated 19
August 1954.

ANA Bulletin 405 "Storage Life - Aeronautical Article", dated
September 21, 1951, including Amendment 3 dated
July 20, 1956.

2.1.4 Deleted.

2.2 NON-G0VM•.NM T DOCUMENTS

The following non-goverment documents, of the exact issues shown,
form a part of this specification to the extent specified herein. In
those cases where the document is not dated, the latest issue in effect
on the date of invitation for bids shall form a part of this specifica-
tion. One copy each of the documents listed below and marked with an
asterisk is to be furnished with each copy of this specifJcation being
sent to a vendor. Where conflicting requirements exist, the require-
ments of the specification shall govern.

2.2.1 Publications

GM 07-59-2617A STL Document "Electro Interference Control Require-
ments for Minuteman (WS-133A)."

*D2-3971 Boeing Document "Work Statement for Airborne FM/FM
Telemetry Systems."

'D2-4051 Boeing Document "Protective Finish Performance
Document for Model WS-133A."

*D5-2288 Boeing Document "Approved Standard Electronic
Components."

*D5-2300 Boeing Document "Packaging Requirements."

D2-4862 Boeing Document "Functional Test Procedures,
10-20403 Airborne FM/FM Telemetry System."

2.2.2 DrawinRs

*10-20403 Boeing Drawing, Specification for Airborne FM/FK
Telemetry Systems.

2.2.3 Cbrrespondence

Boeing Materiel Letter to United glectroDynamice
2-4446-8-216 dated July 30, 1959. (Confidential)

Boeing letter 2-6432-10-41, Nov. 17, 1961, RFI R
waiver request for the PCM/FM and F/FM RF sections

PREPARPED - -j

BY -RLR VISE. JU I -,T.
TY E It A li.. .•t . . ..... . .

.4 T"ryE i '- ""D10-20403

,OEING AIRPLANE COMPANY I4

&AC 1174P H



SPECIFICATION DOCUMENT PAGE

2.2.3 (Cont.) Correspond enoa Boeing Materiel TV/X to United gleotroDynamioe
2-4437-1-6229, dated 10-5-62.

Boeing memos 2-6425-01-78 ane -82 dated 10-16-62;
10-20403-7, -8, -9 Workmanship Deviations.

5

PPEPARFO -)~*

B. REV, l,,

BYPc'vJ /d- D10-20403- --" p Eý_!ýY

BOEING AIRPLANE COMPANY '.. 4a

SAC 11 74t f



SPECIFICATION DOCUMENT PAGE

3. REQUIREMENTS

3.1 DESIGN REW140EFNTS FOR 10-20403, a1,-2. -11 L

The requirements set forth herein describe an airborne FX/FM
telemetry system.

3.1.1 General Requirements

3..1.1. Physical Requirements

3.1..1.1 Selection of bSpecification and Standards - Specifications
and standards for necessary commodities and services not
specified herein shall be selected in accordance with ANA
Bulletin 143, except as providea in paragrapns 3.1.1.1.1.1
and 3.1.1.1.1.2. The requirements of MIL-SMI-442 apply to
the extent specified herein as requirements of this speci-
fication.:

3.1.1.1.1.1 Commercial Parts - Commercial parts having suitable properties
may be used where, on the date of invitation for bids, there
are no suitable standard parts. In any case, commercial
utility parts like screws, bolts, nuts, cotter pins, etc.
having suitable properties may be used provided:

(a) They can be replaced by the standard parts (MS or AN)
without alteration.

(b) The corresponding standard part numbers are referenced in
the parts list and, on the vendor's drawings.

3.1.1.1.1.2 Standard Parts - With the exception in paragraph 3.1.1.1.1.1, MS
and AN standard parts shall be used where they suit the purpose.
They shall be identified on the .drawinis by their part numbers.

3.1.1.1.2 Materials and k'rocesses - All materials and processes used
shall be in accordance with government material and process
specifications wherever applicable. Where the vendor finds it
necessary or desirable to use materials or processes not
covered by government specifications, they shall be entirely
suitable for the purpose. The use of lightweight materials,
weight and space saving designs is a major consideration and
their use shall be investigated and exploited to the greatest
possible extent. -

3.1.1.1.2.1 Deleted
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3.1.1.1.2.2 Fungus-Proof Materials - Materials that are nutrients for
fungi shall not be used where it is practical to avoid them.
Where used, they shall be treated with a fungicidal agent
acceptable to BAC.

3.1.1.1.2.3 Finishes - Surfaces shall meet the applicable finish require- 1
merits specified in D2-4051.

3.1.1.1.2.4 Similar and Dissimilar Metals - Similar and dissimilar metals
shall be grouped in accordance with NIL-F-14072. The usage
of dissimilar metals shall be in accordance with MIL-E-5400C.

3.1.1.1.3 Producibility - The design shall allow the use of such methods
and processes as will result in maximum production with a
minimum expenditure of mashours and materials, commensurate
with the quality requirements unique to the individual model
or type.

3.1.1.1.4 Maintainability - Maintainability shall be considered as a
design factor along with other major design parameters. The
design shall provide for simple and rapid installation or
removal of components (listed in section 1.2) from the compo-
nent mounting structures Boeing Drawing 10-20403, without dis-
turbing or damaging interconnecting wiring and connectors, and
without special tools or equipment. If a box type structure
is utilised, the cover shall be removed without special tools
and with a maximum of 10 bolts or screws. Any gaskets utilized
with the cover shall be secured to the cover to prevent loss
of, or damage to, the gasket upon removal of the cover.

3.1.1.1.5 WorkmanshIp - The equipment shall be fabricated and finished
in a thoroughly workmanlike manner. Particular attention
shall be given to freedom from defects of solder joints,
connectors, conductors, insulation and printed circuits;
proper wiring supports, circuit arrangement and conductor
spacing; and cleanliness during and after assembly. Attention
shall also be given to freedom from blemishes, defects, burrs,
and sharp edgess accuracy of dimensions; radii of fillets and
working of parts. BAC Document D5-2300 is applicablejas noted
above. 0

3.1.1.1.6 Intsrghaeabilty - Articles and/or components manufactured
in accorne with this specification shall be functionally,
physically, and structurally interchangeable. See paragraph
3.1.1.5.3 for part number changes for non-interchangeable
articles.
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3.1.1.1.7 Construction - The construction of the system shall be adequate
to obtain the required performance and reliability under the
conditiuna of tnis specification. Modular construction shall
be used to the greatest extent possible, and each major component
as listed in section 1.2, shall be a plug-in type units In
addition# the subcarrier oscillator section shall include 5
individual pluý -in type subc.rrier oscillator units. The design
shall be such that any of the subcarrier oscillator units can
be re-oved and replaced in the subcarrier oscillator section
while the section is installed on the mounting structure. 1he
entire subcarrier oscillator section in turn shall be designed
such that it can be removed from and replaced on the component
mounting structure without affecting the other major components.
The component mountini, structure may be utilized to serve as a
heat sink and/or function as an RF shield* lhe major components
and sub-components shall be identified by individual part number
as specified in paragraph 3.1.1.5.

3.1.ll.b Components - With the exception of the RF section, the system
shafW contain unly solic state components. Vacuum tubes and
movinb parts except for factory set adjustmeits, are
prouiiibited. in the RF section, solid state componezits in
proven, conservatively designed circuits shall be used to the
greatest possible extent. All partesnall be chosen to
provide high reliability amt consistant performance in system
eperatign.

3..1.i.9 Test Peints - Care must be taken in providing electrical test
points to ensure that external loads (such as cable
capacitance or inadvertent shorts) introduced by the testing
activities does not cause damage to the system or components under
test. Electrical test points available for use in system testing
shall be sufficient to isolate a f .ult to a major component plug-
in unit. Test points monitoring DC functions of the RF package
shall appear at a receptacle mounted on the RF package. An shown
on specification control drawing 1O-20h03, this receptacle shall
be located on the same surface as the RF coax connecter. lest
points shall include but are not limited to the followingi

3.1.1.1.9.1 Each subcarrier oscillator shall have test points to monitor

the output signal.

3.1.1.1.9.2 Summing network output shall be provided at test peints.

3.11.1..9.3 Voltage regulator output snail be made available at test points.

3.1*le1.9ei High voltane power supply output snall be made available at test
points.

3.lelelelU ýMica! bizm - Envelope limits anr insta&lation mounting
facilities for the system shall be in accordance with, the
Boeing Specification Control Drawin,, iO-2U403.9
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3.1.1.1.11 Weight - The weight of the system components shall be the minimum
b consistent with the requirements of the specification and within

the limitations of sound design practices. It shall not exceed
the value specified on the Boeing Specification Control Drawing
10-20403.

3.1.1.2 Electrical Requirements

3.1.1.2.1 Electrical Interference Suppression - The system shall meet the
requirements of STL Document GM 07-59-2617A. The systems are
defined as Class I per GM 07-59-2617A.

3.1.1.2.2 Dielectric Strength - The system shall be capable of withstanding
the non-operative environmental conditions of section 3.1.1.3.1,
and shall be capable of operation under the operative environ-
mental conditions of section 3.1.1.3.2, without failure or mal-
function.

3.1.1.2.3 Electrical Connectors - Connectors into the telemetry package from
power source, transducers and antenna shall be located as shown,
and shall be of the type specified, on BAC Drawing 10-20403.
Connectors on the plug-in components except the power supply and
RF power amplifier shall be Cannon type DAD or DED. The power
supply and RF power amplifier power connectors shall be Cannon DE
or DA type within a pressure sealed cavity using a vulcanized
compression gasket seal at the interfaces. RF connectors utilizedp within the assembly shall be type T1C or TM.
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3.1.1.2.4 Internal Wirin - Internal wiring shall consist of printed cir-
cuits and shall be securely fastened to the mounting structure.
Any electrical wire used shall be in accordance with an appropriate
military specification and shall be insulated with cold flow re-
sistant dielectric.

3.1.1.2.5 Electric Parts List - The Vendor must submit to BAC for approval a
complete list of the type and manufacturer of all electronic parts.
BAC Document D5-2288 is applicable whenever design permits.

3.1.1.2.6 Grounding - The provisions of GM 07-59-2617A, paragraph 3.2.9, are H
applicable. Single point grounding external to the equipment
package will be employed for all circuits except those of the RF
section; thus, circuits within the equipment package shall be
isolated from equipment cases and base as described below:

(a) Transmitter-RF Amplifier: A minimum DC isolation of one
megohm shall exist between the RF chassis ground and all
signal input leads. DC isolation shall be provided by a
transformer external to the transmitter.

(b) High Voltage Power Supply: A minimum isolation of one
megohm shall exist between (1) input terminals (leads) and
case ground, (2) output terminals and case ground, and (3)
input terminals and output terminals.

(c) Sub-Carrier Oscillators: A minimum isolation of one megohm
from 0 to 500 cps between case ground and any point on the
signal circuit shall be provided. A minimum DC isolation of
one megohm shall exist between input power terminals (leads)
and case ground. Separate signal and power ground leads shall
be provided, through connector pins. Isolation between
signal circuit and power circuit within the unit is not a
requirement.

(d) Regulator: A minimum DC isolation of one megohm shall exist
between case ground and all input and output terminals (leads).

(e) All Units: To prevent the formation of "power loops" (low
resistance loops formed by power distribution leads and signal
return leads), balanced circuit design shall be utilized.
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3.1.1.2.7 Bdg - The provisions of GM 07-59-2617A, paragraph 3.2.3 apply. I
Electridal bonding shall be provided between all component cases

L Wand component mounting structure. A direct metal to metal contact
with the two surfaces held together by positive pressure is pre-
ferred. Except for the RF Section, bonding may be accomplished
through one of the component connector pins. A bonding strap
shall be used on the RF section in lieu of metal to metal contact.

3.1.1.3 Environmental Conditions

3.1.1.3.1 Non-Operative Conditions - The FM/FM telemetry system shall be
capable of satisfying the performance requirements of section
3.1.2.1.2 after being subjected to the following environmental
conditions.

3.1.1.3.1.1 Temperature-Altitude - An ambient pressure-altitude range of sea
level to 50,000 feet as ercountered during air transport and air
temperatures ranging from a minimum of -80°F (-620C) to a maxinum
of plus 160PF (71°C), under unsheltered ground conditions. (This
figure is based on a free air temperature of 1250 F increased by
35'F selar radiative heating of a packing casa or enclosure.) The
air temperature may change at rates up to 1.8 F (1.O°C) per second.
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3.1.1.3.1.2 Vibration - Complex vibration (including sinusoida and random
noise) of which the combined maximum is represented by the
slnusoidal vibration envelope of Figure 4.

3,1,.13.1.3 Humidity - helative humidity to 100% with conditions such that
condensation takes place in the form of water or frost.

3ol11.3l.- 5ock - Shocks involved In free drops of up..to 1 inch and
pivot drops up to 4 inches as encountered in shipment.
Corresponding acceleration peaks may be 10ug.

3.1.1.3.1,5 Sand and Dust - Exposure to sand and dust as encountered in
desert areas.

3.1.i.3.1.6 Salt Spray - Exposure to salt spray atmosphere as encountered
in sea coast areas.

3.1.1.,3.1.7 Fungus - Fungus growth ac encountered in tropical climates.

3.1.1.3.2 Operative Conditions - The FMWFK telemetry system shall be
capable of satisfX the performance requirements of se6tion
3,1.2,1.2 while being subjected to the following environmental
conditions &

3.1.1.3.2,1 Temperature-Altitude - An ambient pressure-altitude change from
sea level to 200U,00 feet altitude within 1.5 minutes followed
by a constant pressure-altitude of 20p0000 feet for 3 minutes.
There will be provisions for ground cooling to an ambient
compartment temperature of + 651F during the pre-launch period.
Within one minute after missile launch, the equipment will be
subjected to 700*F thermal radiation from external compartment
walls. The auration of the 70O7F thermal radiation will be
about 3 minutes.

3.1,1i.3.22 Vibration - Compl.ex vibration including 8Aiboids as represented j
by the vibration envelope of Figure 5 and random noise as
represented by the vibration envelope of Figure 6.

3.1.1.3,2.3 Humidity - Relative humidity to 100%*

3.l.113.2,4 Shock - Shocks caused by missile engirn ignition and cutoff.
Excitation of equipment due to shock is considered covered
in paragraph 3.1.1.3.2.2.

3.1.1.-3.2.5 Acceleration - Stained acceleration of lSg maximlM ina
each of 3 mutually perpendicular axes.

001s IV _"DIDNV
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3.1.1.3.2.6 Acoustical Field - Baund pressure levels or lh0 a (Rz 0.0002 d/cm2

principally helv 300 cps.

3.1.1.3.2.7 Angular Oscillation - Maximum and rms excursions as follews about
each of three mutually perpendicular axes.

It sy 'La m Eurs ion RM Exusion

0.5 to cps 1 deoree 0.3 degre
I to 3 cps 0.5 degree 0.15 degree
3 to 12 cps 0.1 degree 0.03 Aope.
above 12 cps Determined by local mounting conditions.

3.1-.14. Reliability

Reliability shall be considered as a design factor on an equal
basis vith ether design criteria such as performance, weight,
and cost. The reliability of the article shall be such that
when integrated into the system of vhich it is a pert, it will
perfasm its design function tbreug•ut Its reqiored life.

3.1.1. R • eiility.Req t - h reliability of each telemetry
system Is defined as the probability of scoessful operation
for 30 minutes at ground enairemntal r-ondtiones and successful
operation for 4.0 minutes while subjectad to flight environ-
mental conditions. A reliability of 0.990 is required for the
telemtry system.

9 3.1.1.5 Identification of Product

The informatioen specified shall be permnently marked on the
article, using materials and/er processes that will insure
legibility during the expected life of the article and the
preprodtien tests of section 4.0. Identification marking of
the article shall conform to )UL-STD-130A, except that spaces
for marking stock number, registration number, date of manu-
facture, contractor order number, and weight may be left blank.
The vendor's part m=Wbr shall ceq~letely Identify the article
in the last 12 or leos digits. In accordance with MIL-STD-130A,
the folloving major omenenta and sub-components, shall be
identified byr individual port umbers: W7 Amplifier, each
RF Transmitter of a particular frequincy, High Voltae Pover
S p3y, Veltage Regulator, each suboarrier oscillator of a
particular frequency and the two compoent mounting structures.

3.1.1.5.1 11"in Fort Xber - The Beeing specification control part
mbe l not be peamety marlad an the article
shall it be contained in wW part of the vendors pert wner.
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3o.l..5.l
(Cont'd) 2. facilitate BAC haollagia separate and easily removable

tag or adhesive label bearing the BAC part number shown tn
the specification control drawing shal be affixed to the
article. A tag shall net be attached through a mounting hale.

3.1.1.5.2 Serial Numbering - Articles manufactured in accordance with
Mei spciTication shall bear serial numbers assigned by the
vendor. The serial numbering system is the option of the
vendor. B

3.1.i.5.3 Part Number Chani~ev - Articles which completely satisfy the
rezuirements of this specification shall be assigned a specific
vendor part number. Articles which do not completely satisfy
the requirements of this specification shall be differentiated
from those tiat do; by a different vendor part number. In
addition, different Boeing dash numbers may be assigned to
distinguish parts not completely satisfying the requiremaents of
this specification. After final approval of the article by
BAC, the part number a.sijned by the vendor shall be positive
identification such that the article may be procured by vendor
part iumber alone withcut reference tu this specification.
Changes in the article, whothier initiated by BAC or the vendor,
which affect functional, pnysical, or structural interchange-
ability shail always be att;;nded by a chane in vendor's part
humber to identify the new cunfiguration. The drawing number
requirements of MIL-D-5028B shall govern changes in the manu-
facturer's part number.

3 3.1.2 Detailed Requirements

3.1.2.1 System Requirements

3.1.2.1.1 Design Pquirements - The design of the airborne FM/FM tele-
Rey system s hall be adequate to obtain the required perfor-
mance stated in auction 3.1.2.1$2 and the reliability require-
meants as stated in paragraph 3.1.1.h.4, and shall take into
consideration possible degradation of performance due to oro-
duction variations, environmental conditions and aging.

3.1.2.1.1.1 Component Interdependence - As a design objective, the design
of the various units shall be such that failures will be con-
tained in the faulty unit and will not cause damage in ether
units or prevent operation of un-related units, i.e. loss of
a power supply should not damage the transamitter, or failure
of an SOD should not affect operation of the ether SMO's.

3.1.2.1.1.2 System Input Signals - The individual channel input voltage;
and input im.edances are listed in Table I of this specification.

3.1.2.1.1.3 Power Source - The telemetry system shall operate from a
28 ± 2 volt DC power system including a maximum ripple of
1.0 volt peak-to -peak. The maximum current shall not exceed
4.25 amperes under all operating conditions except for 2:1 and
5:1 VSWR load conditions where a maximum current of 4.5 amperes
is allowable.
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3.1.2.1.1.h AMjustments - The system shall operate within the telerances
specified herein during ,he entire operational life of the
equipment while being subjected to the egvmmental conditions
specified without'adjustment or tuning. Any adjustment
controls utiliasd by the vendor shall be positively locked
and sealed prior to delivery. S&ch adjustments with the C
exception of the RF tuniageontrel, shall not be accessible
without disassembly of the plug-in componmnts.. The [F tuning
control shall be accessible for adjustment after avisembly of
the unit; however, the control must be positively sealed prior
to delivery. 8ignal Inputs and input voltage controls such as
ewiwehes or relays shall not be utilised.

3.1.2.1.1.5 Transient Potentials - The design shall be such that the
equipment will not be damaged when subjected to transient
potentials of 28 6 12 volts for a maximum duration of 25 E
milliseconds ata repetition rate mnt greater than one
pulse per houlr.

3.1.2.1.1.6 Overvoltage and Undervoltage Protection - The ground power
supply will be autenAtically shut down within 50 milliseconds
should the voltage exceed the limits of hO and 16 vwlts.
Ygotection of the telemetry equipment from high voltages
exceeding hO volts during the 50 millisecond per'od should
be considered asea design objective.
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3.1.2.1.2 Performance Requirements
3.12.2o.2.1 The integrated system shall be operated t, provide assurance

that the detailed performance requirements of the major

components are satisfiede

3.1.2.1.2.2 h*e integrated systeam operation shall be performed on the boush
under controlled conditions with calibrated reogiverp recorder
and necessary test equipment.

3.1.2.1.2.3 The system shall be subjected to applicable vwlt&6os and fre-
quencies which aall be recorded for cotparison of input and
output transmission accuracies.

3.1.2.1.2.4 The perfermance results obtained as per paragraph 3.1.2.1.2.3
shall be used an a standard for comparison purposes with
system performanse wnile being subjected to flight proof
and acceptance testing.

3.l.2;1.2.5 The integrated ,yvteu perfor~ance procedure and results shall
require BAC approvae before acceptance as a standard.

3.1,2.1.2.6 Life - The system Utal operating life shall be 500 hours.
Mainlyp this life will be accumulated on the bench in nermal3 ambient environment and as installed in the missile in the
launching revetment. The system will operate at all times
during the misaile's flight life and will be used to obtain
data from a time several minutes prior to first missile motion
until flight termination.

3.1.2.1.2.7 Cooling - The system may be operated for an indefinite period
on the bench at an ambient teueature of 8o0F without
external cooling. During the pro-launch period, there will
be ground-ceeling previsionb whicn will maintain the
telemetry system ambient temperature at approximately 659F.
These ground cooling provisions will be available until
10 seconds before launch. During flight, there shall be
nm external ceoling system or equipment for the telemetry
systems described by this specification. The telemetry
systems snail therefore be designed and protected as
necessary to perform within the limits specified in the
following paragraphs while being subjected to the temera-
ture-altitude environmental coneitions as described in
paragraph 3.1.1.3.2,1.

3.1,2.2 Wboarrier Oscillator Requairements
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"t"OA R..,.Ij -I' f W.0-103

BOEING AIRPLANE COMPANY Ie 12.

FAC 1174H



SPECIFICATION DOCUMENT PAGE

3.1.2.2.1 Design Requirements - The subcarrier oscillator center
frequencies andbanwidths shall be per IRMO standards as
deZined by MIL-STD-412. The specific SCO center frequencies
are listed in TAble 1.

3.1.2.2.1.1 Abbreviations - The following abbreviations are used in
this document to describe sucarrier oscillator requirements.

F 0 IRIG center frequency0

F1  a IRiG upper band ed,;e

F2 - IRIG lower band edge

FI-Fa2 IRIG band,,idt:,

fo " Subcarrier Oscillator Center Frequency

f a 0 Subcarrier frequency with + 5.u volts uC t
0.1% (t 0.0050 volts DC) applied to the
modulator input.

f2 a Sibcarrier frequency with zero volts DC ±

0.0050 vults DC app±ied to the modulator nput.

f 2-fl I 1ntelli~ence Subcarrier Bandwidta C

3.1.2.2.1.2 Deleted.

3.1.2.2.1.3 Frequency modulation of the subcarrier sine wave output snail C
be proportional to the input si,;nal amplitude with decreasine
frequency caased by an increasing positive signal.

3.1.2.2.2 Performance Reguiremente - With power being supplied wo the
system in accordance with section 3.1.2.1.1.3 and the input
signals in accordance with paragraph 3.1.2.1.1.2, and SM's
shall satisfy the following performance requirements:

3.1.2.2.2.1 The SQO's shall each include an output filter which provides C
a minimm of 2u db attenuation at adjacent band edges. Voltage
limiters as required shall .,e included to protect the SCO's
rrom damage when up to 8 times the rated positive input voltage
is appi.ied.
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3.1.2.2.2.2 Deleted

3.1.2.2.2.3 Modulation Sensitivity - A 0 or +5 volt signal into each SCO
shall modulate the S00 at least 90% but not more than 92%
of IRUO full scale deviation.

3.1.2.2.2.4 Frequency Response - 71e frequency response of each SWC
shall be flat within t 2.5% (0.25 db) for a modul.ýtion
index of 5 or greater.

3.1.2.2.2.5 Deviation Linearity - The deviation linearity ,f each SO0
shall be within 1% (f 1 bandwidth) of the test straight line
(least squared method).

3.1.2.2.2.6 Stability - The stability of each SCO shall be such that
with the modulation sensitivity as specified in paragraph
3.1.2.2.2.3, the oupratin_ environment in accordance with
section 3.1.I.3.2 and the voltage never exceedn•. 0 to + 5
volts, it snail be impossible to deviate the SCO outside the
IRIQ bandwidth during the system operating life. Zero drift
versus temperature shail be less tian ± 2% oZ bandwidth and
sensitivity chanje versus temperature shall be less than
t 1% of bandwidtii (321F to 15OF)

3,1.2.2,2.7 When any SCO is deviated from f to f1 by a corresponding C
input voltage (at any frequency from zero to the highest
allowable input frequency fkr that SC0 nominal frequency),
the output voltage if the SCO over the band of f2- fl shall
not vary by more than a total of 25%.

3.1.2.2.2.8 Variations of system input voltage from 26 to 30 volts zhall
not produce an output trequency chan, e exceeding -± 1% of
F1-F 2 .

3.1.2.2.2.9 The distortion products that lie within the frequency band
of arn other SCO intelligence band shall be less than 1% of
the rated output of the SO in that band. The input of both
subcarrier oscillators shall be grounded onl.r when this
test in performed.

* PREPARED - .......... ,t J H0.,
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UB 3.1.2.2.2.10 Bach SOD shall meet linearity anf frequency stability require-
ments over a range of source impedance from 0 to 10,000 ohms.

3.1.2.2.2.11 Feed Through - The input information signal frequency compo-
nents appearing at the output of the SCO shall be at least
40 db below the sub-carrier oscillator output signal.

3.1.2.3 Mixer Requirements

The mixer circuitry shall contain passive elements only, and
shall perform its function by means of a simple resistor met-
work. The network shall feature a common mixing resistor
being fed by the subcarrier oscillator signals thru a series
of resistors.

3.1.2.4 D.C. Regulator Requirements

3.1.2 4.1. Des ign Requ ire ment - D

3.1.2.-.4.1 Primary Power - Primary power available for the DC regulator
unit will be as specified in paragraph 3.1.2.1.1.3.

3.1.2.1.i.2 Feedback Ripple - The regulator unit shall contain adequate
filtering at its input terminals to eliminate any feedback
ripple greater than 1.00% to the primary power source.

3.e.2.4.2 Performance Requirements - With power suppLied in accordance
with paragraph 3.1.2.1.1.3 the dc regulator shall supply the
necessary voltages with proper regulation for satisfactory
performance of the low voltage circuits. Should a short cir-
cuit occur across the power terminals within an SCO, the effects
of the short circuit shall not be reflected at the output
terminals feeding the other SCO's. The use of fuses or circuit
breakers to provide this protection is prohibited.

3.1.2.5 High Voltage Power Sipply Requirements

3.1.2.5.1 Design Requirements - ,.
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3.1.2.5.1.i Primary Power - Primary power availzAble for this unit will
specified in paragraph 3.1.2.1.1.3.

3.1.2.5.1.2 Feedback Ripple - The unit shall contain adequate filterinF,, at itsl
input terminals to elimin-te any feedbuck ripple rcater than
1.00% to the primary power source. The primary power source
impedance, including caoling to tne unit Bhal e a minimum of 1.1
ohms.

3.1.2.5.2 Performance Requirements - With power supplied in accordance with
paragraph Tie high volta e power supply saXl supply
all power necessary for satisfactory performance of the RF Section
The high voltage power supply shall provide protection against
the effects of accidental output shorts without the use of fuses
or circuit breakers.

3.1.2.6 RF Section Requirements

3.1.2.6.i Deal-' Reeuirements - The RF Section transmitter shall be
crys tal stabilized.

3.1.2.6.1.1 Deleted. C

D..l2.5.l.2 Center Frequency - The center frequenuy of the RF section shall ue
in the 225 to 26v m~acycles bdnu.

3.1.2.6.1.3 Modulation - Modulation snail be.true FM and shall be linear to
1% of the best straight line (least squares mutnoo) over the
transmitter ueviittiun.

3.o.2.6.2 Performance Resuirements - With power supplied to the system in
accordance with section 3.i.2.5.2 and the input signals in
a~coruance with paragraph 3.±.2.6.2.d, the RF section shall
satisfy the following performance requirementsa

).1.2.(.2.1 VSWR - Over the frequency range specified in pars raph 3.1.2.6.1.2 C
the RF section shall work into a load whose impedance lies on or
within a VSWR circle of 2.0 on a Sith Chart normalized to 50 ohms

3.1.2.6.2.2 Power Output - The power output of the RF section shall be a
minimum of 13 wattb, and sha.l not exceed 17 watts. C

3.1.2.6.2.3 Linearity - The power output shall be constant within 1 0.5 db
over the maximum transmitter deviation.

3o..2.6.2.4 Spurious Radiation - With the exception of the allocated missile
receiver passbandb, all spurious antenna conducted si. nals shall
be at least 60 ab down from the carrier level. Spurious antenna
conducted signals in the ailocated receiver passbands shall be at
least 102 db down from the carrier level; the receiver pusabands
are as follows# 405-420 mc; 4-9 - 5.1 Ka1 . C

3.l.2.6.2.5 Distortion- The RF section shall not distort the subcarrier
oscillator voltages by more than 1%. This means that not more
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3.1.2.6.2.5 (Cont'd)
than 1% additional noise shall be measured relative to the
amplitude of the output voltage of the SCO that nurmally
occupies that Uand. This measurement must be made with all
SCO's operating and inputs grounded.

3.1.2.6.2.6 Stability - The carrier frequency shall be stable to within
± 0.01% (including the center frequency tolerance of paragraph
3.1-2.6.2.7) under all environmental operating conditions.

3.1.2.6.2.7 Center Frequency - The center frequency shall be within ± 0.005%
of the frequency specified. The center frequency is designated C
in BAC letter to United Electrodynamics, Inc., reference 2-4446-
8-216 dated July 30, 1959. (The center frequency is defined to
be the frequency of the crystal excited oscillator section of
the transmitter).

3.1.2.6.2.8 Transmitter Deviation - The output voltage of each subcarrier C
oscillator at band center after mixing shall be as required to
deviate the transmitter within the following limits:

SCO

10.5 kc t 4 ± 1 kc
14.5 kc * 6 ± I kc
22 kc ±-11 ± I kc
40 kc ± 27 t 3 kc
70 kc ± 64 ± 7 kc

S112 13 kc

3.1.2.6.2.9 No more than 10% peak to peak amplitude modulation of any sub-
carrier voltage may ue caused by the RF section, in addition
to amplitude modulation due to the CO itself. This shall be
measured by observing the subcarrier signal at the output of
an FM receiver (Hems-Clarke 14ul-A or equivalent) when the RF
section is modulated by a single SCO whose output'voltage is
adjusted in accordance with paragraph 3.1.2.6.2.8 and whose
frequency is deviated between Fl and F2. Amplitude modulation
caused in the receiver may be deducted.

3.1.2.6.2.10 Loss of Excitation shall not result in power amplifier tube
faiLure.

3.1.2.6.2.11 The RF Section shall meet the requirements of section 3.1.2.6
during system input voltage variations between 26 to 30 volts dc.

3.2 DMS1GN E.UIREMENTS FOR 1O-20U03-1, -3. : LI

The requirements set forth herein describe an airborne FWFM N

telemetry system.
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3.2.1 All design requirements for F(/FH telemetry system 10-20403 C
as specified in section 3.1 are applicable, with the exception
of the transmitter center frequency which is specified in
Boeing letter to United Electrodynamics reference 2-4446-8-216 H
dated July 30, 1959. (Confidential)

1
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ON

3.3° DESIGN REQUIM TS FOR 10-20403-104

The requirements set forth herein describe an airborne FK/FM
telemetry system.

3.3.1 General Requirements

3.3.1.1 Physical Requirements

The physical requirements for this system are the same as
stated in section 3.1.1.1 except for paragraphs 3.1._1.1.6
and 3.1.1.1.9.4.

3.3.1.1o1 Interchangeability - Articles and/or components manufactured
in accordance with this specification shall be functionally,
physically and structurally interchangeable. See paragraph
3.3.1.5.1 for part number changes for non-interchangeable
articles. I

3.3.1.2 Electrical Requirements

The electrical requirements for this system shall be the same
as stated in section 3.1.1.2.

3.3.1.3 Environmental Conditions

The environmental conditions are to conform to the requirements
of section 3.1.1.3 except for paragraph 3.1.1.3.2e2.

3.3.1.3.1 Vibration - Complex vibration including sinusoids as represented
by the vibration envelope of Figure 5 and random noise as
represented by the vibration envelope of Figure 6 shall apply
to 10-20403-8 SCO package.

3.3.1.3.2 Vibration - The random noise vibration envelope of Figure 11
and the sinusoidal vibration envelope of Figure 12 shall apply
to the XF Section 10-20403-12.

3.3.1.4 Reliability

The reliability requirements of section 3.1.1.4 shall apply.

3.3.1.5 Identification of Product

The identification of product requirements of section 3.1.1.5
shall apply except for paragraph 3.1.1.5.3.

PREPARED SPECIFICATION NO.
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"3.-3.1.5.1 Part Number Chanmes - Articles which completely satisfy the T
"requirements of this specification shall be assigned a specific
vendor part number. Articles which do not completely satisfy
the requirements of this specification shall be differentiated
from those that do, by a different vendor part number. In
addition, different Boeing dash numbers may be assigned to
distinguish parts not completely satisfying the requirements of
this specification. After final approval of the article by
The Boeing Company, the part number assigned by the vendor
shall be positive identification such that the article may be
procured by vendor part number alone without reference to this
specification. Changes in the article, whether initiated by
The Boeing Company or the vendor, which affect functional,
physical, or structural interchangeability shall always be
attended by a ohige in vendor's part number to identify the
new configuration. New drawings, requiring new drawing
numbers, shall be drawn in accordance with MIL-D-70327.

3-3.2 Detailed Requirements

All of the Detailed Requirements of section 3.1.2 shall apply.

3.4 DESIGN REQUIRP-ENTS FOR 10-20403-11

The requirements set forth herein describe an airborne FM/FM
telemetry system.

3.4.1 All design requirements for FX/F, telemetry system 10-20403-10,
as specified in section 3.3 are applicable, with the exception
of the transmitter center frequency which is specified in
Booing letter to United ElectroDynamics reference 2-4446-8-216,
dated July 30, 1959.
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141 RION OF TE8

The in"peotion and testing of the oquiPment procured
runer this SIpecIietOIon shall be olassified as
indicated in paragcaphs 1.Li. 4.1.2, and 4.1.3.

4.2.1 hOCETGmWb (,VDOR FUETIONAL) TESTS

Acoeptance tests are those tests ihib shall be aeooppliuled
by the Vendor on eququant submitted for asoeptanee unde
oont•act. Acceptance testing is gezMim7 dLyided between
"Individual Tests* and "Banplg Tostsm, wOemponeft
Tests" 114 also be included as a t"pe of an Aeeptance Teat.

14i1.1.1 SEVERITY OF TESTS - Acoeptance tests shall not have
detrimental effects on the operational life of the
equipumnt but shall assure that eah production arti••l
is the equal of that 'hick sueeusfully passed the pre-
production tests.

14.01.2 TEST P1OMCWU• '- The Vendor shall provide the Biter with
a detailed description, in documont form of the proposed
"aOeeptance test procedure and equipument sufficientay erl•y
for BAC cement and approval prior to the Nheduled start
of acoePtanue testing. The approval of the prooedure and
eqUiment bF BAG does not relieve the Vendor of the
reSPODaibilitY to assure that the tests adequately prove
MoVptanee with the speOifioation requIremets. Changes
to the preeduwe maW be made only after BAC approval.

14.1.�1.30RMO - Adequate impqetion. and test reorda of all
AIMPtano testing shll be kept by the Vaenr so that
failse and reliability studies mmy be oonductod utilis-
ing these records as a reference. A reproducible fem
"as shown in Figure 2 and& sWppLed b• the Bqsr or the
Vendor using the BAG format, shall be empleted for eash
article tested. The reproducible shall be submitted te
the DBrW• and a co included with each artjlea tested.

-,~
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J4.lo2 Preproductioni (Flisht Proof) Tauts

Flight proofing tests are intended to evaluate reliability and
performance accuracy of developmental equipment prior to flight
testing of similar equipment.

4.1.2.1 Test Procedure

The Vendor shail provide the Buyer with a description of
the proposed test procedure and eqaipment sufficiently
early for BAC comment and approval prior to the scheduled
start of flight proof testing. The approval of the
procedure and equipment by BAC does not relieve the Vendor
of the responsibility to assure that the tests, when per-
formed, adequately prove compliance with all requirements
of the specification.

4.1.2.2 Changes Necessary to Complete Tests

All changes made necessary by the failure of a unit to pass
the complete flight proof test shall be incorporated at the
Vendor's place of business on all future units shipped to
BAC* ,

4.1.2.3 Proof Required of Tests

The Vendor shall test the unit in such a manner as to conclu-
sively prove to the extent specified under paragraph 4.5
that the requirements of the applicable paragraph of
Section 3.0 have been met.

4.1. 2.4 Records

Adequate records of all flight proof testing shall be kept
by the Vendor to support failure and reliability studies
and results presented in the test reports of paragraph
6.--4.2.

4..2.5, Discrepancies

The required procedures when discrepancies occur during
testing are described in paragraph 6.4.-5

P4IPAR60 SMPICICATION NO
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.1.3 BA Receiving Inspection and Functional Thest

Receiving inapection and functional test. are performed
by the buyer to insure that articles are satisfactory
before their incorporation in an end product*

NUTS.

The BAC inspection and i'iAntional test requirements
included in this specification are primarily intended for
the use of "AC personnel. Although they may be
useful to the Vendor as a guide, they shall not be
considered as establishing the quality limits on design
requirements of the article.

4.2 TEST COZDITION

4.2.1 Atmospheric Conditions

Unless otnerwise specified, all tests required by this
specification snall be made at an atmospheric pressure of 28
to 32 inches of mercury, a temperature of 75*F plus or
minus 10OF, and a relative humidity of 80% or less. Where
tests are made with atmospheric pressure or temperature sub-
stantially different from the above values, proper allowance
shall be made for any cnange in instrument readings.

4.3 ACCMPTANCE TEST REQUII".iTS AND kbkUCEDURiS

Reference should be made to paragraph 6.1.1 for general
description of acceptance tests.

4..31 individual. iests for 10-2U•0•,.:1A f -M ge a -110 1

The following tests shall be performed by the vendor on each
system snipped and shall be a,,plied to eacn system as whole.

4.3.1.1 Examination of Product

The system sna•l be examined for satisfactory compliance
with the weight, dimenrionalp nameplate# finish and
workmanship requirements.

t fl1pAIIo Ii UPUCIFlIdATIOW NO.
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4.3.1.2 Performance

The equipment shall be operated for at least ten operating
cycles, under room conditions and self imposed environint.
An operating cycle shall consist of activating and varying
each information channel through its complete operating range.
The equipment shall operate without failure or malfunction
throughout this test. The test shall include at least three
start-ups.

4.3.1.3 Vibration

With the system operating in accordance with section 3.1.2.1.2
the system shall be gibrated in accordance with Figure 7 in
each of three coordinate directions. The duration of vibra-
tion shall be one sweep at 1 octave/minute (approximately 8
minutes in each direction). The vibration shall be applied
and measured at the attachment points of the equipment to
structure. The system shall perform without failure or mal-
function. Upon completion of the above vibration tests, the
system shall be subjected to one cycle of operation as des-
cribed in paragraph 4.3.1.2, and the system operation within
the performance limits defined, shall be verified.

4.3.2 Sampling Tests for I0-20403".-1. -2.-3 -10 and -11

Not applicable.

4.4 COMPONENT TESTS

4.4.1 Component Testing, for lO-2014 -01 a•A -10 L

Not applicable.

4.4.2 Component Testing for 10-204O3-2-3. and -I L.

Not applicable.

4.5 PREPRODUCTION TEST REQUIR1I1TS AND PROCEDURES

NUTE:

Reference should be made to paragraph 4.1.2 fon general
description of preproduction tests.
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.5 .1 Peprodctien (Flight Proof) Tests for 10-240o4.

0 The folloeing tests shall be applied to the system as a whole
4 and with the exception of the tests described by paragraph 4.5.1.7,

awe applicable to one set of equipotoet. The ftvirmental tests
may be per'formed in any manner excepi that the meehanical teats
(vibration, acceleration and shock) shall precede the climatic
tests (tewperature, altitude and humidity).

1.5.1.i Bxamlnatian of Product

The procedures of paragaph 4.3.1.1 are applicable.

4.5.1.2 Vibration

While operating in accordance with section 3.1.2.1.2, the
systen shall be vibrated in each of three coordinate axes in
accordance with the vibration envelopes of Figures 5 and 6.
The sinuseidal and rIazm vibrations shall be applied simul-
taneouAly and msred at the opoiats of zmotia of tke equip-
ment to structure. Duration of applied vibration shall be
15 minutes in ear-h axis. During the above vibration, the
equipment shall operate without failure or malfunction and
within performance limits specified in section 3.1.2.1.2.

4.5.1.3 Acceleration

While energized, the equipment shall be centrifuged for a
minima of 3 minutes in each direction along 3 mutu~lly
coordinate axes at an acceleration of 15g. The performance
of section 3.1.2.1.-2 shall be conducted as practicable.
No failure, malfunction or performance outside the limits
specified in section 3.1.2.1.2 shall occur. Upon co~letion
of each centrifuge test, the equipmnt shall meet the per-
ferranee limits specified in section 3.1.2.1.2.
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4. 5.1.4 21mperature-Altitude

With the equipment non-operative, the system shall be subjectedi
to a test chamber pressure corresponding to an altitude of
50,000 feet simultaneuusly with a tempurature of -O*F for b
hours*. he chamber pressure shall then be restored to ambient,
axi iane toiiperature raised to 32F and miatainod at 329F
until the tnoriparature of the equipment stabilizes. Wile
operating, the equipment a;.ill thon be thermally irradiated
by an enclosure simulatine, compartment walls. The enclosure
snall be as follows:

(a) '7he walls and top of the tezt chamber snall have an
eaisoivity of .25 x .05.

(b) All sides of the test article shall be located no further
than 2.5 inches from tne corresponding radiating test
chamber a alls.

(a) The article snail be eitner suspended or tnermally insulatea
at tie ;AttacILent points of the test chwiber to prevent thel
article from utilizing tne test chamber for a heat sink.

(d) Frovisioi, s tall be made to neat four walls of tne test
chamber to 700o? ± 50*F witnin one minute from stabilized
ambient and to nuintain the 70UoF ± 50PF wali iep.rature
for taree ,iinutes.

4.5.l.4.1 During the first minute of this portion of the test, the
pressure shall be reduced from sea level to 90,000 feet
altitude. At; the sa:ae Utzie, the wail temperature of the
enclosure shall be increased to 700*F t 50*F. The 90,000 feet
altitude and thu 700*F wall temperature condition shall be
maintained for t!wee *ninutes. the e.uipment snail perform
durine, and after the test with no failure, malfunction or
out-of-tolerance performance debradation.

4.5.1.4.2 Altitude - lhile operating under a self-impoeed ambient tempera-..
ture, the system snasll be bubjected to a reduction in test
chamber pressure from that of sea level to 200,000 feet. The
reduction in pressure shall occur within 1.5 minutes and the
200,000 feet altitude condition shall be maintained for 2.5
minutes. The equipment snall perform with no failucep malfunc-
tion or out-of-tolerance performace degradation.

.5.1.5 uamidity

While non-opcrative, the systena slhll be subjected to 100 cycles
of temaperature variatiun at a o'alative humidity of )5%. Bach
cycles shall consist of a teut chamber temperature of 120F(49.C)
for one nour, followed b. a test chamber temperature of 110F
(00C) for one lio-r. Upon completion of the 100 cycles the
chamber temperature shall then belowered to 800F (270C) within
one hour with the relative humidity maintained at 95%. The
system shall then be operated, under these conditioas in accor-
dance with section 3.1.2.1.2. The system shall perform without
failure or malfunction and within Te limits specified in
section 3.1.2.1.2. i
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4.5.1.6 Interference

With the exception of paragraph 4.3.4.4 of STL Document GM 07-59-2617A, H
the procedures and tests of GM 07-59-2617A are applicable. The tests
required by section 4.3.1 of GM 07-59-2617A are applicable to all power
and signal leads (properly loaded).
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4.5.1.7 Reliability Tests IF
The reliability test shall consist of operation of 10-20403
systems, while beinr? subjected to simulated ground environment
and simulated flight. environment cycles. Each cycle shall con-
sist of 30 minutes operation at sea level pressure and 65 0 F
ambient temperature, followed immediately by four minutes of
operation under simulated flight environment. Flight vibration
conditions shall be simulated by simultaeous sinusoidal and
random vibration, from 5 cycles to 2000 cycles at levels indi-
cated by Figures 9 and 10. Sinusoidal sweep from 5 cycles to
2000 cycles shall be completed every fifth test cycle. Simu-
lated flight environment shall be accomplished by vibrating
the systems while simultaneously exposing the systems to temp-
erature-altitude conditions. The temperature-altitude simula-
tion shall be as follows: The systems shall be installed in
an enclosure, simulating missile compartment walls, (internal
surface emissivity = 0.25), with the outer surface of the
units comprising the systems no more than 2.5 inches from one
radiating surface of the enclosure. During the first minute of
simulated flight conditions, the pressure shall be reduced from
sea level to 90,000 feet altitude. At the same time the simu-
lated compartment wall temperature shall be increased to 7000F.
The 90,000 feet altitude and 700OF wall temperature conditions
shall be maintained for three minutes.

Demonstration of satisfactory reliability will be completed when
one system has operated for 75 cycles with no discrepancy.
Between cycles the equipment shall be turned off and cooled to
initial conditions. The vibration axes shall be rotated to one
of the mutually perpendicular axes every 25 cycles.

Sched4ed maintenance or adjustments may be performed between
cycles.
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4.5 .1.8 Other Environmental Tests

In lieu of the environmental tests specified below, vendor
certification that all materials, processes, components and
systems can withstand the environmental stresses of these
tests, will be acceptable. Components, materials,..processes
and systems which cannot be certified by the Vendj6r shall be
subjected to the following environmental tests per NIL-E-OO5272B.

(a) Sand-~and Dust (Procedure 1)
b Salt Spray (Procedure I)
C Fungus (Procedure I)

4.5.1.9 Shock

While non-operative, the equipment shall-be subjected to two
shock machine shocks in each direction of each axis in which
the equipment will be subject to shock inputs from shipment
and handling. The shock machine shall produce a shock spectrum
within a minus 10 percent to a plus 50 percent of the spectrum
shown in Figure 8. Upon completion of the tests, the equipment
shall be operated and its performance noted. The equipment
shall show no failure, malfunction, or out-of-tolerance perform-
ance.

4.5.2 Preproduction (Flight Proof) Tests for 10-20403-1, -2, & -3. G

Demonstration of satisfactory compliance by the 10-20403 system
with the flight proof tests of section 4.5.1 will be adequate
flight proof evidence for the "-1],ý -, ad=-3~systems. G

D~ELETED
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4.5.3 Pre•roduction (Flight Proof) Test for 10-20403-10 & -11 4,

4.5.3.1 Paragraphs 4.5.1, applies with exception of paragraphs 4.5.1.2
and 4.5.1.7.

4.5.3.2 Vibration

'While operating in accordance with section 3.1.2.1.1, the
-12 IT Section shall be vibrated in each of three coordinate
axes in accordance with the vibration envelopes of Figures
11 and 12. The sinusoidal and random noise vibration shall
be applied simultaneously and measured at the points of
mounting of thelequipment to the structure. Duration of
applied vibration shall be one sweep at 1/2 octave per minute
(about 17 minutes in each coordinate axes). During the
above vibration, the equipment shall operate without failure
or malfunction and within the performance limits specified
in section 3.1.2.1.2.

4-5.3.3 Vibration

While operating in accordance with section 3.1.2.1.2, the
-8 SCO Section shall be vibrated in each of three coordinate
axes in accordance with the vibration envelopes of Figures 5
and 6. The sinusoidal and random vibrations shall be applied
simultaneously and measured at the points of mounting of the
equipment to structure. Duration of applied vibration shall be
15 minutes in each axis. During the above vibration, the
equipment shall operate without failure or malfunction and
within performance limits specified in section 3.1.2.1.2.
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6-.6 BAc RECEIVIo ING fOTION AND FUNTIONAL TESTS

NOTEs

Reference whould be Made to paragraph 4.1.3 for

general dscription of BAG testing.

4.6.1 RECEIVfIN INSPECTION

The Quality Control Department will inspect all articles
received for specification conformance an indicated below.

4.6.1.1 PACKAGING AND PACKAGE IENTIFICATION - For compliance
with Section 5.0.

4.6.1.2 IDENTIFICATION MARKING - For compliance with applicable
paragraph of Section 3.0.

4I.6l.3 CONSTRUCTION - Compliance with the requirements of the
specification regarding outline and mounting provisions
and obvious defeats or damage.

4.6.1.4 WORAMNSHIP - General quality of worimanship as reqiired
by Section 3,0.

46.1o5 GENERAL TESTING - BAG reserves the right to test the
articles in accordanee with any of the requirements of
this specification, Inspection may be conducted by either
of the following motho with the right reserved to inter.
change methods (a) and (b) as warranted by the percentage
of failures.

(a) Individual (100%) Inspection.

(b) SaMling Inpeation.

4.6.1.6 REJECTED ARTICLES OR LOwS - Articles arA/or lots nwt
accepted bV BAG Inspection may be resubmitted for complete
inspection after the Vendor has given the articles a
remedial treatment which will satisfy BAG Inapeetion
that articles meet the requirements of this speedfication.
Before resubmission, full particulars oncierning previous
rejections and the action taken to correct original
defects sh&a3 be furnished BAC Inspection. Ruiorked
articles and/or lots shall be submitted for aeoeptangs
separately from newly produced item,.

-AN SPUIMCATION NO
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4.6.2 ACCEPTANCE FUNCTIONAL TESTS

4.6.2.1 Functional test of the 10-20403. -1, -2, -3, -10, and -11 p4
FM/IF Telemetry Systems shall be in accordance with D2-4862-1.

4.6.2.2 Functional tests of the -4, -6, -7, -9, -12, and -13 RF L
Packages shall be in accordance with D2-4862-1, paragraphs 14
6.3.2, 6.4.2, 6.4.3, 6.5, 6.6, 6.7, 6.8, 6.10, and 6.12.

4.6.2.3 Functional tests of the -5 and -8 VCO Packages shall be in
accordance with D2-4862-1, paragraphs 6.3.1, 6.4.2, 6.4.3,
6.9, 6.1o, and,ý.1 .-

PREPARED SPECIFICATION NO.83Y REVISED BY DCN DATE DCN LTR. D 0 20 0
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4i.7 JALITY CONTROL

4.7*1 PRODUCTION CONTROL

The Vendor shall be responsible for the constancy of
production and shall guarantee that all production units
shall be at least the equal of the unit or units offered
for preproduction tests. Sufficient control of all
materials, components, and sub-assemblies shall be exer-
cised to assure that the articlesp when completed, shall
be uniform and meet the requirements of the specification.

4.7.2 INSPECT ION

The work under this specification shall at all times be
open for inspection to authorized representatives of the
Buyer and the Government. Records, facilitie, sulpplies,
and services required for this inspection shall be
furnished by the Vendor. The inspectors may roquire
replacement of items which are defective or wkuch do not
otherwise meet specification requirements. An inspection
system acceptable to BAC and to the Government shall be
maintained by the Vendor. Records of all inspection
work by the Vendor shall be available to authorized
Buyer and Goverrment personnel.

4.703 BVIDE. OF ACCEPTANCE %EST

All items that have successfully passed the accepLance test
snail be so identified o/ the application of a test acceptance
stamp.

____ __ .... 2OTTHD~~UVSI W" PC" , .%7 -- 1 &X-
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5.0 LRM 1%FR F,1M

Unless otherwise specified in the purchase order,
packaging, packing. and marking for shipment to
BAC shall be in accordance with paragraphs 5.1 and
5.3. as applicable. Articles for shipment to other
than BAC shall be in accordance with paragraphs 5.2
and 5.3, when so specified in the purchAse order.

5.1 DELIVERY TO BAC

5.1.1 UNIT PACKAGING

Individual containers shall be so constructed as to
allow removal of parts for inspection purposes without
destroying the container or labels affixed thereon. If
a paper wrapping is used for the -nit, acid free paper
shall be uwod. When possible, the container shall afford
equal protection to the unit thorein .After the container
has boon opcnn4, the unit rencow , Inzpeotod, and replaced,
and the container resealed withott the use of special tools.
Packaging of all units shipped to BAC shall provide suffi-
ciont protection to ensure delivery of the units to BAC
without dam-ige and in a condition capible of meeting the
requirements of this procuromcnt spocification.

5.1.2 INTERNZDIATE PACKAGING

Where size or other considerations result in more than
one unit being packaged within a shipping carton, the
units shall be individually packaged within the shipping
carton. This requtircment is mn°nd-itory in order to provide
suitable protection and po itivo idontification. during
storage and handling after removal of the individual units
from the mijor shipping carton. Any deviation from the
above required individual packagin, requirement must in
all ca3es be approved by DAC prior to shipment of the parts
from the Vendor's factory.

51..3 SPECIAL INSTRUCTIODS

If the article requires special attention during receiving
inspection, in-;tallation, and operation, the Vendor shall
attach a roe-ovablo instruction tag to each article. If
non-obvious characteristicz require an art:Lclo to be given
sp-cial handling, the Vendor shall notify DAC and also
attach a removable 1i-truction taz to each article.

j SPIC5IICATIO4 NO.
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5.2&M = T 7I' "

If the Vendor has Packaging Team Authority, for the
item(s) covered by this specification, preservation
and packaging shall be in accordance therewith;
otherwise, the Vendor will be furnished detailed
preservation and packaging instructions in accord-
ance with the Boeing Packaging Team Authority.

The above information applies to dcmestio shipments
whore limited and ex+ended storage are involved aM
for overseas shipments.

For domestic shipments intended for immediate use,
see paragraph 5.1.

- W~SICICTIOJ MO.
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5.3.1 MARKINO TEXT

All containors, including individual packages and outer
cartons, shall be mArked with the following information
in the order listedt

(a) Vendor Part Number
(b) Nomenclature
(c) Quantity
(d) Buyer's Purchase Order Number
(e) Vendor's Name and Addro~s
(f) Vendor's Trade Kirk (Optional)
(g) Date Packed
(h) Retest or Reinspection Date (if applicable)
(i) Use Before (Dea) (if applicable)
(j) Serial Number (if applicable)

NOTE:

Reinspection and "use before" date markings shall
be in accordance with ANA Bulletin 405.

5.3.2 BAC SPECIFICATION NUh-3ER

The BAC specification number shall not appear on the
Individual packages or on the outer shipping carton
unless specified on the purchase order.

5.3.3 SPECIAL MZKING INSTRUCTIONI

When so specified in the purchase order, all units shall
have individual and intermediate p.ackages and shipping
containers marked in accordance with MIL-STD-129.

"Y- ' IPICIFIlCAflD( NO
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6,NIE

NIMMD U81

The airborne FX/FV telemetry systems (10-20403, -1, -. , -3, -10
and -11) described hevein will be used to collect, proc.es
and transmit data measurements ouch as vibration, temperature,
etc., of a ballistic missiles

6.1.1 The 500 hour operating life will be aocumulated largely
during test and checkout operation on the bench and during
various stage of missile assembly. When operating on benoh
teats the equipment be un-inslosed and subject to normal
laboratowy environmnt. When installed In the missile
cocmaont, foroed ventilation will be provided during pre-
lamoh only. The final and most critical operating cycle
will consist of approximately 30 minut.5 operation at
poSim e1 iroment followed by operation &-ring approximately
3 1/2 mimates under conditions a described in 3.1.1.3.2.
The equipment will not be recovered.

6.1.2 fte equipment suet be able to mrvive normal handling and
shipping including air transport in unwheated, un-pressurized
aircraft. Extended storage it not anticipated.

PREPAREt SPFCIFICATION NO.

TYPEDRY BY_... _

. ........... - D10-20403
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6.2 APPROVALS AND CERTIFICATIUNS

All approvals and certifications will be recorded in the
approval block of the specification drawvig. 'Where deviations
from the specification des4,n requirements have been granted
to the Vendor, the specification shall be either revised to
reflect the aecessary deviations anu the ori.ixial requirements
issued under a different specification dash number# or revised
by adding an appropriate note to the approval column on the
specification urawing indicating that deviations have been
gra-ted°

6.2.1 Design Proposal Approval.

Assignment of this approval means that the Vendor's
design proposal izformatiou submitted in compliance with
D2-3971 has been approved by the Eirneering Department.
It does not indicate approval or acceptance of the Vendor's
detail design or manufactured article.

6.2.2 Final Approval

Assignment of tais approval to the Vendor's article means

(a) 1he required preproduction exhibits, submitted in
accordance with 6.Lo4 p nave been approved.

(b) Customer approval has been iranted or was not
required.

(c) The article is approved for .nstallationg operationg
and delivery to boeing's customer.

6.2.3 Tentative Approval

Asaignment of this approvai to the Iendor's article
means thats

(a) The required preproduction exhibits, submitted
in accordance witn 6.4-.4, bhve been approved.

(b) Customer approval is required and is pending.

(c) The article is approved for installatior and
operations

PREPARED I REI'd J ry Afl" '. .
By r i..- CI (, It
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Z NOTE:

Final approval and tentative agroval are only
"1 type approvals and do riot relieve the Vendor of
the responsibility to assure that each article com-
plies with all specification requirements.

6.2.o Flight Certification

Assignment of this certification to the Vendor's article
means that:

(a) The required preprocuction exhibits iave aot

yet been approved.

(b) There are no operatiornl limitations.

(c) The article is cleared for installation on
a limited number of missiles.

6.2.5 Limited Certification

Assiirnment of this certification to the Vendor's article
means that :

(a) The required preproduction exhiLits have not
been appru':ed.

(b) There are definite operational limitations.

(c) The article is cleared for ground testing and
installation on a limited number of missiles.

PP PSICIFICATION NO.
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AbbreviaiL.;orn zlppcavir.ý, itn ii .,~cra~~.~~~n
are' in accordance w~it~iL-D 2A

6.3.1 Speciicatiori Documenta

The specifCicaltion document whiich rt~~z1 zcrU3.ure-
zrornt. of thu articlfe except tlL~e -ILcwr, oil tlic -- ,ciification
coi~trol cdrawine,*

6.3.2 Lpec5.ification Cont~rc.J D'rawi~ng

A Eilupplurnenital drawin., w-JiCli cortz..Lrnn thle i:enenl 2. utl4ine
anuc oth~er jmnysicbal requ~r1-.inat-, uf Llho e- cii ;xiu~r

~iici hLap~pr(,val Sjitu a rccovciud.

6.3.3 o6z1;khux,~n 3ecificitic'n

The :,puci:Lica t: o, aoc anunt and tho supplujare:-tary spec i-ficutic n

The liIateriel Departurcrit of thc ibociný A-r1jl,,nL "Oi%.paly- or its

desiý nated~ rcopresc2taW t~ive.

Vendor

Tno iv~nuf'acturer and/or mnanufactuz'er13 a.ent snpplyinL; orI
quoting on the specificaticin arti.cle.

6.3.6 SystLem Cornponcnts

Any piace of equi,.:ent wi~ich constitutes a component part

o"Lno overall vyntem,

6.3.7 Articles: "Unit:, Assembly: P~art: Eystem:

All refer to tho equipment defi'ned by the procircnment
specif !cation.

PRIPARID M.PCICTION No.
Sr IIVISID IV PCN DATE DC" LYN.

1'YPID 6Y I
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8 6.3.8 boeing Airplane Company

Boeing Airplane Company, or a subcontracted company which
has been granted design responsibility and responsibility
for the maintenaice of procurement specifications.

6.3•9 End-Product

The overall article defined by the procurement specification
including dash numbered components, if any; however,
if a specification covers a number of articles which, thouigh
relatedj are functionally independent of each other and are
not intended for use as an integrated assemblyp each of the
articles shall be considered as an end-product.

6.3.10 Reliability_

For the purposes of tnis specification, reliability is
defined as the probability of successful completion of
operation during the period immediately preceding flight, and
during flight.

6.3.11 Di.crepancy

Any condition where the equipment fails to operate or where
operation is out of the limits of the specification when
the equipment is subjeeted to the oper.tional and environ-
mental conditiuns of the specification.

6.3.12 Channel

An electrical transmission circuit which is required to convey
the magnitude of a data measurement from a single data source.

6.3.13

Denotes frequency modulation of the subcarriers by the sources
of intelligence and frequency modulation of the RF carrier
signal by the subcarriers.

6.3.14 RF - Radio Frequency

6..315 IRIG - lnter-PLnge Instrumentation Group

6.3.16 SOU - Subcarrier Oscillator

6.3.17 VWR - Veltaoe Standing Wave Ratio

PRUPAPED T IPE CIFICATION W-.

SD10-20403

. BOEING AIRPLANE COMPANY phoff 3"
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6.3.318 Individual Tests

Acceptance tests wnich are perfornmed on uvery it,,& shipped

(iO percent inspection).

6,3.19 Smpling•r ests

Acceptance tests wnich are performed on a lot basis
(less than 100 percent inspection).

6.3.20 CoMiP0ontmt 'Ibsts

Preproduction tests which are performed on the individual
"black boxes" or subassemblies of a system rather tnan on

tne coirplete system.

Ae RVIS9W1 OCH,, cU AT ION NO.I s I, KM bATS K. L?

rPISP C- DlU-2UsU3

O SING AIRPLANE COM.PANY __ x_ w _.. 'A

SAC 117114



SPECIFICATION DOCUMENT PAGE

6e4 DATA RE4U1kLhhTS

S 6.4.1 Correspondence Initiated by Vendor

6.4.1.1 Correspondence Identification

All correspondencel drawings, design information, and other
related materiai concerning this specification shall be
identified by this specification number. For examples

REFrRENCE& 1O-XXXX-X (Part number and dash number)
BOEING SPECIFICATION CONTROL PART NUMBER

This identification may be hand-lettered on each piece of
data and need not appear on the Vendor's ori.-Lnal.

6.4.1.2 Addressing

All information and communications transmitted from the
Vendor to the huyer shall be directed to the attnrition of
the appropriate personnel within the particular purcnasing
department which 4~s requested proposals and/or placed
purchase orders.

6.4o1.3 (.uantitjes Required

All communications snall be furnished in the following
quantities:

(a) Ali correspornence (except preproduction test
data)
& * • * • * • • • • • • • * * • • • • • 3 copies

(b) Drawin s, sketcnies, wiring drawings
•. .. • • . . . . . .. 3 copies or

1 reproducible

(c) Preproduction test data
• .... . * % * • • • * .- . . . • . 5 copies

(d) Preproduction Discrepancy Reports and
Acceptance Test Summaries .. 1... . 1 reproducible

6.4.2 Classification of Data

6.4.2.1 Government becurity

Vendors shall not mark drawings and data with suct. classifica-
tions as "Confldential" or "Secret", unless such classification
is mandatory by authority of applicable United )tates
Government security regulations.

"PNIP~ft|: WsPIrtIlWCATION NO.
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5 6.4.3 Exhijits Required in Vendor's Design Proposal

6.4.3.1 General Requirements

6.4.3.1.1 Part Matber - A specific part number snall be assibned each
article for wliicn a desigi proposal is submitted. 7he !:AC
specification control part number shall not be adopted as a
Vendor's part number.

The specification control part number of the article
may be the same as the SPECIFICATION CONTROL DRAWING
number w.Lthout any dash manber suffix (e.6., lO-OOUOO)j
however, the specificat.on control part number article
may sonb:bLaes consist of tne SPECIFICitTI.A CcNT-OL
DRAW1Nu number followed by a dash number (e.6.# lu-OOOO-2).

6.-.3.1.2 Exceptions or Deviations - 1he Venuor shall include a list of
exceptions or deviations taken to the specification and the
reason for these exceptions.

6.4.3.1.3 Deleted

6.4.3..14 941ificathon by Similarity -vWen the article described in
this specification is similar to an article previously
manufactured by the Vendor ann used by BAC# and is con-
strucd of identical materials and/or components and
processes, certi" d test reports of such similar articles
and certification jnat the same or improved construction
is used may be submitied with the Vendor's design proposal.
BAC reserves the right to reject all or any
part of such data anr require the testing as specified.
Acceptance of the data will depend on adequate evidence that
the specified article will pass the sane tests as the article
covered by the reports.

6.4.3.1.5 Deleted

PREPARED ~ '
BY J .. . ... . R- '- * b
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6.4.3.2 Specific EXhibits Required

The seller shall furnish to the buyer, with his bid submittal,
the specific exhibits required in the statement of work
document D2-3971*

6.4.3.2.1 Deleted

6.h.3.2.3 Deleted6,4.3.2.4 Deleted

6.4.3.2.4 Deleted
*6.i&.3.2.,h Deleted

PREPARED I
BY -~h- _ _ _ _ 1 1, b
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6.4.4 DATA RMQUIRED FOR 7VITATflFE AND/OR FIN1AL APPROVAL

6.~4.4.1 PREPRtODUCTION ARTICLFS - The artioles which successfully
passed the preproduction jESSMM ts3

6.4.4.2 TEST REPORTS - Test reports which are certified byr the
signature of an officer or official of the Vendor's caupaxM
or subcontracted toosting liboratory, and which follows the
format of MIL..T-9107, excopt as noted below shall be sub-
mitted In accordance with p~atraraph 6.4.

(a) The Vendor shall submit to thu, Dtirer either individual
test reports or a collective report of the results
obtained from subjec ting the specified article to the
preprodiuction tects listed :in Section 4.0. Unless the

Aftmftmtesoinr Is unusually ccsiplicated, a single
collective report is preferred.

In order to expedite the approval of the article,* it
is requested that interim reports in triplicat, be
submitted to the Bv~er throu~ghout the preproduction
testing. Thesý, will be usu-d for an Initial review
only and need not bn i n Ulm final formal report form.

(b) Test reports from Vendor's and/or their subcontractors
shall :include a detailed and qualifying description of
the test procedures and a detailed stwnary of the test
results. The reports shall alsoe include a complete
description of the test machines and/er instruments
and shall include roprodiuctions of all laboratory test
data sheets dated and idontified on all equipments sub-
mitted to _ - N toots. Graphic, tabular and
photographic presentations shall be used to completely
illustrate the way the test was conducted and to verify
the results obtained from the test. Those exhibits
shall be submitted to the Buyer so that he can deter-
mine that the article being tooted does mleet the speci-
fication and that the testing agencies' conclusions are
supported by adequate data.

(e) Test reports shall clearly Identify the relation of
the data to the requirement it is intended to satisfy.

(d) Whon revised test report material is submitted, it shall
be so m-rked as to clearly distinguish it frcm previously
submitted material. This prevision is necessary as an
aid to librarians or other non-technical personnel whio
must keep filed copies of test reports up to data.

PmIPRSO *f~;~O , 5PCIFICA1IOM NO.
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6*4.4.2 (CQnt'd) The use of revision system similar to that enployed in
Boeing Procurement Specification documents ia encour-
ated *=ea the nature of each change is explained on
a "Revision" pa;ev and an index of effective pages
reflects the current effectivity of eacst page.

(e) Beginning with the date of the initiation of actual
flijht proof tostin6, a complete test log must be kept
of all maintenance, calibration# modifications testings,
desi.gn changes, etc.1 relative to or performed on each
of the test parts. 1his log•is to form a part of the
flight proof test reports and must be available to the
ivuyer at any time. All discrepancies occurring must be
entered together with all pertinent infornition concern-

ing thu failures. Cross references shall be made to the
Detail Discrepancy heport r6quired by paragraph 6.65.
of this specification.

(f) During the test, data shall be recorded of the critical
performance parameters of tne equipment, particularly
those which provide indication of impending failure or
unacceptable shift of calibration. Due to the serious
consequences of extended delays to a procurement program#
the vendor snould be urged to take as much pertinent data
as possible over ana above the specification requirements.
Such data miaht assist in rapidly determining the cause of
any impenud•i, failure anw mi3jt enable analysis and
correction wita mij.ijaum delay.

(g) No tests conaucted prior to the time indicated on the
Vendor's test scnedule will be allowed as evidence of
fliht proof unless specifically authorized by the Buyer.

6.4h..3 Deleted

6.44.h4 Production Drawings

The supplier shall funish the data listed below. 'Tnis data
is necessary in order to meet contract requiremunts and s!all
be kept up-to-date concurrently with changes to the part or

parts.

f•,BY . RE . I . .. ;,A.ITL t'6.. .t
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6.4.4.4 (Contid) Original delivery of the below shall be made not Uter
than 15 days subsequent to completion of the individual
design or not later than 90 days belbre delivery of the
first article, whichever occurs first.

Forward with letter of transmittal to

Boeing Airplane Company
Seattle Division
Pe 0. Box 3tS66
Materies Department
Seattle 2h, Washington

(a) One vandyke or autopositive (autopositive preferred)
copy of each assembly and detail drawing applicable
to the part or parts specified on the purchase order.

(1) Each assembly and detail drawing shall be
prepared in accordance with the requirements
of the latest issue of MIL-D-502b in effect
*,.t date of suppliers quotation. Drawing
nomenclature shall be in accordance with
K•M-STD-2be

(2) Vandykes or autopositives shall be prepared
in accordance with Specification MIL-D-5180.,

(b) Show applicable Government contract number and
Boeing purchase order number in letter of
transmittal.

6-4e4-5 Acceptance Test Procedures

A description in document form of acceptance test procedures
and equipment for the approval of the Engineering Department*

mpaSO asv'sas y COTSK T SP,,IFmTION NO.
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6.4.5 DISCREPANCIES

6.4.5.1 DISREPANCY PWOCEDURE - Should any discrepancy occur during
the prcproduction testing, the test shall be stopped* An
analysis snall be made of the cause of the discrepancy
andc cilanes proposed as necessary to correct the cifficUlty.
'iTe failure shall be entered in the test log of paragraph
6.4. 4 .2(e) toaetner witrh an analysis of the cause of fail-
ure and the course of action planned to eliminate the
difficulty. 'ihe Vendor sliall forward immediately to the
Luyer tnekreproduction Discrepancy Report (See paragraph
6.4.5.2).

6.4.5.-1. Design Chantes Jnnecessary - In the event that the Vendor
determines that no design cnange is necessary, full justi-
ficat.Loa for suc:. action snall be forwarded at once to tne
Buyer. The Vernior may continue the test; however, he bears
full rcL•ponsibiljty for so doing until Boeing approval is
8iven of the Vendor's decision. The Buyer w I1 forward
comments to the Vendor witriin 15 days after receipt of the
Preproduction Discrepancy iteport. If BAC disapproves the
Vendor's course of action, a mutually acceptable solution
must be a6Teed upon.

6.U.5.1.2 Design Changes Required - Should the Vendor elect to make
desi n cin,,es as a result of a failure, descriptive infor-
mation must be forwarded immediately to the Buyer. This
data shall include a dcscr Lption of how the change was
developed, the nature of the change itself, justification
tiiat the change will provide adequate desin. margin to
preclude recurrence of sjiilar failures, and evidence that
the chaiige will not cause detrimental interaction w th other
portions of tne equipment under test, re,ultin& in other
failurus at a later date. Redesigned equipment items nay
be required for examinatJon at boeine . The L.uyer shall
forward comments to tae Vendor witnin 10 days. If Loeing
disapproves, a mutually acceptable cianie must be a~reed
upon. The Vendor may incorporate the redesign in prepro-
duction test parts and begin the test, but he must not
release the change for manufacturinb use on ielmts iU-e
delivered under contract to Boeing until receipt of the
Buyer 's approval.

6.4.5.2 DISCR0iPAhCY hkOhTS - A detailed report snall be made by
the Vendor on each discrepancy occurring during preproduction
tests. The report shall include details relating
to the failure and corrective action taken to enable Boeing
to fully evaluate the problem. Photographs shall be included
wherever they contribute to the understandiiig. The report
shall also include a reproducible copy of a completed "Pre-
production Discrepancy Report" form, see Figure 1, for each
discrepancy occurring during the test. Discrepancy Report forms
will be supplied by the Buyer or the Vendor using the BAC format.

PRPAI SPICIFICATO#4 w
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6.5 CHANUES TU =lI ARTICLE OR SPECIFICATION

6.5.1 BAC Changes

&anges to the procurement specification may be initiated
by the Boeing Airplane ComparW to reviaee add or delete
requirements. All Vendors affected will be notified of
such changes as soon as possible. All changes will be
confirmed in a subsequent revision of the specification.

6o5.1.1 Orally - Stated Changes

Any orally stated change or intention to change the require.
ments of the procurement specification is unofficial.

6.5.1o2 Official Changes

All changes to the procurement specification will be
accomplished by revision of the SPCIFICATION COnTiOL
DRAMIIJU and/or SkECIFICATION DOCJMENT.

6.5.1.3 Interim Notice of Vecification Change

In instances where a specification must be changed immediatelys
the change may be authorized by a letter or telegram of inten-
tion from the Boeing Materiel Department. In this case, the
letter or telegram of intention will be followed by a substan-
tiating revision to the specification.

{ (POSPARIS jIUWJO4no.
I II mIO-2I03
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S6.5.2 Vendor Changes

6.5.2.1 Vecification Changes

Changes to th~e procurement specification may be requested
by the Vedxior or ot•hers concerned and, if approved, will
be confirmed in a subsequent revision of the specification.

6.5.2.2 Changes After Design Proposal Approval

After L•C design proposal approval has been granted, it shall
be necessary to obtain written approval of DlAC prior to the
incorporation of any change affectizg physical, functional,
or structural interchanoeability or weit, t.

6.5.2.3 Chanees After Tentative and/or Final Approval

After tentative arid/or final approval have been granted, it
shall be necessary to obtain written approval of BAC prior to
the incorporation of any change whatsoever. When a change has
been approved, revised drawings and data snall be sent to
BAC. iievision letters or numbers and dates shall be used to
indicate the revision status of each original drawing or data
sneet. Where part number. changes are not required, serial
number effectivity must be noted for all changes.

Additional or repoat flight proof testing may be required
at the discretion of the ..nJineering Department.

my aI" Vi PC"s. OAT KH LTCAAT
rTyP I O. DIU-201O3
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6.6 ,,JENM OF BAC-VEDOIR .iEWOTIATlONS

6.6.1 REQUEST FOMI QUOTATION

The Vendur will receive a copy of the procurement
specification as part of the bidder's package ana an
invitation to submit a des2+.n proposal. Ihis may -include
a request for estimate of cost and delivery schedules.

6.6.2 DESGN PROPOSAL SUJBMWTAL

The Vendor's desiýn proposal shall be prepared in
accordance with D2-3971 and shall be sent at the time of
bid submittal to the euiyer who will route it to the
Ent.ineering Department.

6,6,3 DPA ISSAIXCE

Upon evidence that tLe proposed article will meet specification
requirements the Vendor will be notified that Design Proposal
Approval has been assigned.

6.6.4 Deleted

6.6.5 PURCHASE ORDER

After DPA has been iasued, the Duyer may issue the purchase
order.

PREPAk tL•L) REVI, t, T ,,
..... - Ir.U.. -- Sj B D1o-2UL403

-3OEING AIRPLANE COMPANY
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t. 6.6.6 Finiizing Design

The Vendor may then proceed with efforts toward final
desin conaiguration and manufactures In addition# the
Vendor •rall prepare a preproduction test plan and submit
to the Buyer who will route the data to the kngineering
Department for approval. This plan shall include a teat
schedule per a form provided by the Buyer* When the Vendor
receives approval of his teat planj, he may proceed with
preprocuction testing.

6.6.7 Critical beman keview

.K critical design review shall be accomplished by BAC
&4ginzerin6 on th eoquipment at the time the production
confiGuration JL eutaiiiished anu prior to the start of
flight proof testing. This shall be a detail analysis
of each part of the equipment with respect to its adequacy
to fulfill its function. fine Venuor shall make available
to BAC suffirlent data necessary to perform this review.
Design data to be furnished will include but not be
restricted tot

(a) Production drawings per 6.4.4.4.
(b) Circuit aiagrams
(c) Detail reliability Program
(d) Detailed numerical reliability analysis Li which the

potential operational reliability figure of the equip-
ment is calculated. ,.i explanation of the basis for
selection of the reliability figures f.r the individual
parts shall be included.

(e) Tie "rterferenre C)ntrul ilk-n in accoru with Lid within
L-16 time specified per paza~raph 3.4 o0±' GM 07-59-2617A. H

The abuve data zhall _e fr ihed c-n a keep-up-to-d&.te basis.
696*d Notification of festing

The vendor sliall notify Hoeing at least three days prior
to cou•ducting any tests in which data is to be used for
flight proof purposes. (At this time the Vendor must
supply a revised test schedule.) 2ne Wyer will notify
the vendor if Boeing witnesses are required at any or all
such tests.

6.6.9 Submittal of Test Data

The Vendor salll send preproduction data to the Buyer who
will in turn route it to the Engineering Department.

PREPARED IFICAroN T7.
BY RED_ __ _____N ',I~ 'A T~
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. 6.6.10 Granting Approwl

If the preproduction data indicates that the article will
meet all specification requirementa, either tentative or
final approval will be assigned.

NOTE.

Orainarily, an article must be assigned tentative or
final approval before it, can be installed on production
assemblies. Purchase orders will stipulate that
no articles shall be shipped before approval has been
received. The Buyerj, howevers may apply ftr limited
or fli,;ht (operational) certification and then authorize
limited shipment to sustain production until approval
is assijned. This application for certification must be
accompanied by the data required under paragraph 6.o.4.5.

6.6.11 Notification of Approval

The Vendor will be notified of a certification or approval
issued to his article by means of a letter si,ned by the
Buyer and followed up with a revised copy of tne speci-
fication Control .,rawing. dnen it is urgent to release the
manufactured article for shipment to the Buyer, advance
notice of certificatLon or approval may be telephoned, or
telejraphed to tne Venmor by the Buyer.

6.b.12 Approval ofAcceptance Test Procedure

The Vendor's Acceptance Test Procedure# as required by
paragraph 6.4-..5 m•ast be approved by the Sngineering
Departmnent prior to the shipment of the Vendor's articles.

PKIP"UII .. L . M, ,PUCIPION NO.

__ _ ___ D1O-20403
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6.7 SPECIFICATION WAIVERS

6.7.1 A waiver is granted from the requirements of paragraph
"3.1.1.2.1 to allow the out-of-tolerance conditions
specified below. (Ref. 2-6432-10-41 dated 11-17-61).

6.7.1.1 GM 07-59-2617A, Figure 1 (A.1)

Broadband Conducted Interference

RWI Condition:

320 Kc - 1 db out
425 Kc - 3.5 db out

6.7.1.2 GM 07-59-2617A, Figure I (A.2)
Broadband Conducted Interference

RFI Conditions

1.5 Me - 2 db out (+28 v. line)
1.94 Mc - 2 db out (-28 v. line)
12.0 Mc - 1 db out (Signal lines)
20.5 Mc - 2 db out (Signal lines)

6.7.1.3 GM 07-59-2617A, Figure 1 (B.2)
CW Radiated Interference

RFI Condition:

1.66 Kme (7th Harmonic)-4.8 db out
1.89 Kmc (Sth Harmonic)-2.8 db out

6.7.1.4 ON 07-59-2617A, Figure I (C.2)
Transmitter Keydown

RFI Condition:

206 Mc - 37 db out
214 Me - 7 db out
227 Me - 26 db out
229.5Mc - 27 db out
245 Mc - 13 db out
710 Me - 2 db out
1.42 Kmo - 13 db out
1.66 Kac - 52 db out
1.89 Kmc - 37 db out
2.12 Kmc - 20 db out
2.35 [ne - 27 db out
3.30 [me - 14 db out

BYj RE___f A

YA H ~K DIO-20403
ED '14
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6.7.1.5 GM 07-59-2617A, Figure 1 (C.2)
Antenna Conducted Keydown

RFI Condition:

195.5 Mc - 30 db out
216.5 Mc - 19 db out
218.0 !c - 23 db out
235.5 Mc - 19 db out
4550.0 Mc - 11 db out
676.0 Mc - 25 db out
1.13 Kmc - 9 db out
1.36 Kmc - 5 db out
1.57 Kmo - 37 db out
1.O0 Kme - 37 db out
2.03 Kmc - 17 db out
2.25 Kmc - 29 db out
2.93 Kmo - 1 db out

6.7.1.6 GM 07-59-2617A, Figure 1 (C.2)

6.7.1.6.1 Transmitter Crossmodulation
Transmitter No. 1 30% amplitude modulation and transmitter
No. 3 normal modulation.

RFI Condition:

195.5 Mc - 30 db out
200.4 Mc - 32 db out
218.0 Mc - 13 db out
220.5 Mc - 23 db out
223.0 Mc - 11 db out

6.7.1.6.2 Transmitter Crosamodulation
Transmitter No. 1 normal modulation and transmitter
11o. 3 30% amplitude modulation.

RFI Condition:

195.5 Mo - 30 db out
201.0 Me - 34 db out
217.0 Me - 18 db out
221.0 Mo - 32 db out
223.0 Me - 18 db out
236.5 Mc - 36 db out
680.0 Mo - 3 db out
689.0 He - 2 db out

*RE WISF.O B3Y t c r~t rt Wt) LTq..

A H 2 D1O-20403
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6-7.1.6.3 2-m~~ -enoumion~
1'z'aMItter No. 2 300 amp1±tude modUlatitli em enaumittsr No- 3* ~n"AL2 uo~1tion.

201.0CL k - 26 db m
206.0 Me - 38 d~bout
2LU.0M - 12 db cut
223.2 * - IT db ot
MA 361 - 9 4bbW

996.01k - 29 4b ut
9.0 Me - 22 4b vut
23.82b - 3D4b out

rA.2* -62 b ut
6.7 .1.6.0 ~~ta 6i mb outm

Tnmimtt~er NO* 2 =mol. Austi=a~a en&i tMamitter No. 3 34% =W±UtA4

ELAM i

210LO A 38 db ot
2o6.01ik S8 ft bsw
2360*01 W Udb WAt
223.0 N 1 Ab eu~st
295*0 lk 25- b u
2215.03 * F9db out

g~q. -He T b out
AU0 Ilk 2 4b wt

6.7.go foluOvift "110 p Ar.vlem,~ mi' pan** fwm the ieedval~w
of Paz%~.b311.. 3f 2-a125a01Jl6 4ated 10.1-6p, 2.25.CI42 I
Gwte 10-3.6-62 em =X 244ST-1-6M2 44e 3.0-5-62).

App ~~~ Usis.

~gu1*, NJ, A, 34*.1 bimsts obaU be jer ftm. 3.3.1
ftelow %W. j-.169

B. 2111164= oamecftm~ sb&U be pan. 3.91
14iIIIIfted In~ accovbme vith

C. Sideuel wire uanstl~tion Flma ).8*6
*&13 be per =U 4mviugo.

Owsm, Oub- A. Mobsi boats *s3. be pev y-a. 3.3.1
oewmm Fact- im, Spec. J0169.

PREPARED I SI~'~CrIrAT" N On

BY REVISED BY, -,DCN OATE r4( NL rR.

TYPED RY-__ AHDO-03
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B. kAu'.a3. conmwetwon b&3 be Pan-. 3.91
idetiftei lz ac cofftea with

C. htdaulat &ot 90., 6e as ran.. 16.6.3
on caponsato, abeol be 161

D). Wiri'ng sball be pw Urn Fan. 1.8.2

kbmawiw A. 3tchel bosuft 3J be pew ftis 3.3.1
.owtuatov us ftf. J460.

3. ~Tmgom ac Ud, Oak an lad lks. 4.6.3
Use, straf ralief, od Ui~AWo
tim o"mum to bd,w dou be
per UED 4rwiing.

C. NDriaion to softuppos "mage Peam. 4.31.3
t~iula a. be pw Lmvk

maa*1p stambuft =ml, pmw. 3.3.

D. Miniam= WA 4lNobW m13. bO Faze 3.8.1
pw UN) 4xswings.

Pbimr FAV- A. 3BUM& bsoaza dwU be I~wUN fais. 3.3.1

B* poniftagt RId., awb as mAd ran.. .
)ingth, wtv'me valia, am aidums1e
tarn csqionot tobae *6',Sal be pw

c. DwXuYmtls be mmaIRudoe vo pe an. 4.1.3
beiia, beuinaiR shall be pew

Do U3x1usmixnP pd ~iMV sbeJ. be pm Isis. 3.8.1

As66 p ftfw A* NIbwzrn1 ctmeetam sb&U be Ibis. 3.22
(u~u) ta~titio in w~o~scz~ e with t=

a. Mn1M" vin s ± eellter ml dw sist . 4.8.6
'be pm IUt 4eim~

PREPARED SPEC'# ICATImNO.~tG

f BY ____ ____ REVISED BY orN 'A T( E NOC T
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langth WAh Areasa yoelf on Co6mpemw
mlLU be pa MW Awmags.

Do Yoming at 1st to tmlndn& ram, 4**
.iA 3ua., no AVz,

T~eiten A. Erbawml oinstees imll be hut. S.AL
(TRlS) udectifed~ In eaoummse with tw

a4iSYJs.

3. saliva"e iam2 be pw Umm his. 3.241
dmings.

Do 74=16 of led*.* such as 10* role. 4.6.3
lengtlh wM stiseo m'efi ft eom--
OKW# sbe2J be VW UUO dtW9i..

3. 7.nugl of am". to tam2a Ram*. 14.6.3
AMI lu4W, 00WW

F. Suim.* tft1SU OtAU Wt be ph"s* 4.I.3
ummi. T.mlamU Oe.1 be pW W3

0. 3UGbmd boaus doll be pw URD his.a 3.3.1
spec. J-i69.

Isveu Buplj A. Etched bomaas sb&U. III pen tED Plmas. 3.3.1
(n-13) epee. J4i69.

5. gxhern.3 esumetum sba21 be P04%. 3.,1
1dmsted i. n accorlance with URD

C. mi±2M~j wZO inetallation ghall pgz.. 4.8.6
be per VED duTwig..

Do Nestnu ef 3mma, sioh as lead has. CI.$.
i46th#~ strem relief .A diwtaiuse
frm cum.niate to bwA, shell be
per MCP Aw4 m.

2. Deviationi to 0*0 tw2Au ram. 4.4.3
tafimmUI oba3J. be pw MW emu
do stgumms muma3. pmw. 3.3. _________

P -REPArEL) '7 SPECIFICATI i-J
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CHAN= JIPT DATA

lSFX MhMULY SYS-AM 10-20403. -1, -2, -3, -10 -11 L

!sae,. t Voltage 1angs Sao Input Ipedance*

12 (10.5 kc) 0 to + 5 volts at least 100K ohm (110%)

13 (14.5 kc) 0 to + 5 volta at least lOOK ohms (±10%)

A (22.0 kc) 0 to + 5 volts at least l00K ohm (1i0%)

C (4u.0 kc) 0 to + 5 Volts at least 100K ohm (*10%)

S(7.0 Ukc) 0 to+ vol ts at least .00K ohms (110%)

* A nominal input impedance greater tban 100K ohms is preferred
and •hall be considered as a design objective. Any nominal
input impedance attained 6reater than 100K ohms shall be stable
to withip z 10% of that nominal input impedanoe.

PREPARED SI rE'IIFICAT1O + Nfr.
By__ __ I-LREVISEL) By__ L: r;. iC.,

TYPED BY -.... -- 3.7-Sq A DIO204043
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FRERUDUCTIUh DI5CiREPANCY REPORT DISTRUCTIO14S FOR FIUURE 1

This form shall be used to report the details of every
discrepancy# malfunction or failure observed on any item.
parts, material or assembly during preproduction testinj.

Photographs shall be included whenever they contrib~te to
the understanding.

The forta will be originated by the observer of the discrepancy#
malfunction, or failure. It mast be complete and accurate
as possible.

The form will be reviewed for completeness in the area in
which it is originated. After completion# the form will be
routed as indicated at the bottom of the form.

l. Serial number of the report.

2. Date discrepancy was detected.

3. Cross reference to vendor report on Lame discrepancy.

It. Name of observer originating report.

5- NAme of person who checks report for completeness
and approves.

6. INumber of preproduction test paragraph being run when
discrepancy occurred.

7. Total running time (hours and minutes) accumulated at time
ciscrepancy occured for test being run as indicated in
item 6.

b. fetal prcproduction test time (hours) accumulated for all
test para,:raphs conpleted prior to this discrepancy.

9. Name of .- e~ng witness wuno observed this discrepancy.

1.. This clock to be completee only for those preproduction teat
para rapas wnicn cali for more than one operating modes

11. Number of boeing purchase order which buys the item being
qualified.

12. Name of vendor and the city in which the item is being
qualified.

13. 3ame of part as given in the title of the Doeing procure-
ment specificatlun document.

17 W5CWPKATION NO.

ILPS J Dlu-20403

.IOEINS AIRPLANE COMPANY s6mTW 1 __,___ - 1 PS SI
SAC 117168 2M70
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FIGURE. lb
1*Number of the Boeing ProcuzrUp zitpecification Drawing

with dash nu**rs as applicable.

15. Name of the Vendor assembly which ip discreoant.

16. Assembly mirber of the Vendor assembly which is
discrepant.

17. Serial nnmber of the Vendor assembly which is dis-
crepant.

18, Name of the specific part in the Vendor assembly which
is discrepant.

19. Part number of the specific part in the Vendor assembly
which is discrepant.

20. Location or reference designator for the specific part
in the Vendor assembly which is discrepant.

21. A specific narrative description of background sy"ptoms,
environments actual test values read, operator's comments,
and cause of discrepancy if known.

22. Narrative analysis of discrepancy which is nade to
determine corrective action to be taken.

23. Narrative account of corrective action taken to correct
discrepancy and prevent recurrence*

24-3O For Boeing use only.

31. Routing instructions,

41"M IT PCH OU OCNLVA

BOEING AIRPLANE COMPANY u"M6 K WWI _A______ -,g

SAC 1114.
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FIGURE Pa_
ACCEPTANCE OR FUNCTIONAL TEST SUIMARY INSTRUCTIONS FOR FIGURE 2.

This form shall be used to report the completion of each
teat reference or functional test paragraph by number and
date in chronological order. All test references shall be
listed whether disorepancies occurred or not and shall
include operating time and cycles.

The details of every discrepancy, malfunction, or failure
observed on any item, part, material, or assembly occurring
during functional testing shall be reported in proper
order. Photographs shall be included whenever they con-
tribute to the understanding.

1. Name of manufacturer or vendor of item reported on.

2. Name of equipment or item as given in the title of the
Boeing Procurement Specification Document.

3. Assembly or part number of the vendor item being
reported on.

4. Serial number of the vendor item being reported on.

5. Number of the Boeing ?rocurement Specification Document
and revision data.

6. Number of the test reference or functional test para-
graph and the date on which it was completed.

7. List names of functional tests completed opposite each
number and state actual test values read. If no
discrepancies occurred during test, so indicate* If
discrepancies did occur summarize them opposite the
appropriate test number. Each summary shall include cause,
if known, and action taken. Any failed oarts shall be
completely identified.

8. Operating time and cycles accumulated shall be listed
for each test reference number.

9. Routing instructions*

SCMI "AIU S"a

SPW 1 A m 1  m•e•.as m .

IV. ,, . . ::1 -2 @
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